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Transplanting 


Rolls-Royce Methods to the U.S. 


The Problem of Duplicating Accurate Work in Another Country—Care in Selecting Mate- 


rials an 


in Workmanship—Operation Drawings That Eliminate Mistakes 


By FRED H. COLVIN 


‘Witor, 


RANSPLANTING a business from one side of 
the Atlantic to the other is not an easy task at 
best. But establishing a branch factory may be 
even more difficult when all phases are considered. In 
the first instance, you can take the personnel, the tools, 
fixtures and gages, and manufacture as before with only 
fhe handicay of 


lmerican 


Vachinist 


or quality. And every essential part is interchangeable 
on these two cars. 

To satisfactorily prove to themselves that the Ameri 
can and English products are interchangeable, a test 
was made in which an English chassis and an American 
chassis were assembled and the units and parts inter- 





new environ- 
ments. In the 
second place, you 
‘an only trars- 
plant part of the 


, 


personnel from 
the home plant 
and practically 


no tools, fixtures 
or gages. 

You must es- 
tablish a new 
plant, secure 
equipment which 
will give dupli- 
cate product, and 
train men to se- 
cure commercial 
interchangeabil- 





changed to the 
absolute  sat/s- 
faction of the 
inspection de- 


partment. 

It should be 
stated that the 
parent firm, rec- 
ognizing the im- 
portance of 
immediately 
attaining 
maintaining the 
existing stand- 
ards, selected for 
every depart- 
ment a staff of 
supervisors pos- 
essing expert 
knowledge of the 


and 








ity with the Rolls-Royce 
product of the manufacture 
parent plant. FIG. 1. STOCK BINS AND VERTICAL TURRET LATHES and standards. 
And when the The machine 


product is designed with the idea that nothing is ever 
quite good enough, the securing of tools, fixtures and 
gages, and the training of men is doubly difficult. 

Such, in brief, was the problem which confronted the 
management of the Rolls-Royce Co. of America, in es- 
tablishing its plant at Springfield, Mass. Handicapped 
still further by beginning work when all of our shops 
were still crowded with the aftermath of war work, 
when accurate tools, fixtures and gages were more diffi- 
‘ult to secure than they should have been, the organiza- 
tion is to be congratulated on its progress. For, be- 
ginning with nothing but its personnel, drawings from 
the home plant, and models of the various parts, cars 
with completed chassis are now coming through the 
erecting shop in a satisfactory manner. 


THE FIRST AMERICAN CHASSIS 
The first American chassis was completed in January 
and has been thoroughly road-tested in every way. It 
is so nearly a duplicate of its English mate that not even 
those who are thoroughly familiar with the car can tell 
them apart except for certain small earmarks which 
have nothing whatever to do with either the appearance 





equipment is American throughout with the exception 
of the cam grinding machine which was built in 
Derby, England, because at the time everyone in 
this country was too busy to build a single special ma- 
chine for them. This machine is of special design to grind 
the peculiar reverse curve cam used on the Rolls-Royce 
motor. The equipment of the Derby plant is also largely 
American, however, so that this is no departure and the 
shop executives know exactly what results can be ex- 
pected from the different machines. Beginning with 
only blueprints and models of the main parts of the car, 
tools, fixtures and gages have been securea, a supply of 
material has been made available and work is actually 
under way in a satisfactory manner. 


A Worp ABOUT THE PERSONNEI 


The works manager, George Bagnal and his assistant, 
J. E. Poole, are broadminded men and thoroughly prac 
tical mechanics. Both credit the foundation of their 
work and their desire to better mechanical methods, to 
the American Machinist, which vears ago, became the 
inspiration to forward looking mechanics of Grea‘ 


Britain and other lands. They realize, perhaps more 
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FIG. 2. GENERAL VIEW OF MACHINE 
thoroughly than some of us on this side of the water, 
that mechanics know no nationality, and no creed save 
excellent workmansihp. 

It particularly gratifying to note the harmony 
which prevails in the personnel, the eagerness of all to 
excel, if possible, the product of the parent plant, and 
the willingness to credit the working staff with their 


full share in the results. 


is 


SHOWING WHY AccuRACY IS NECESSARY 

Some of the shop methods are of particular interest, 
and in order to appreciate just what these methods mean 
in the way of expense as well as results, we must bear 
in mind the small output of approximately one car per 
day or eight per week as a maximum. Production is 
never forgotten, however, and a bonus is paid for a good 
output. Prominent notices inform the men that a bonus 
is never cut without an entire change of method. But 
quantity is not the prime object. Shop mottos or slog- 
ans, prominently posted, urge the men to think about 
their work, others urge them not only to equal the 
Derby quality, but to beat it. 

Every effort is made to let each man know just why 
certain things are done and why such great care is 
necessary. Men are shown what part their work plays 
in the construction a whole. In addition, special 
classes are held at which engineers, tool designers, and 
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SHOP 


the shop in Derby is the introduction 
of a half hour smoking period in 
both forenoon and afternoon. This 
does not mean a cessation of work, 
but that smoking is permitted at the 
machines during this period. 

The problems involved in produc- 
ing these cars are unusual in a num- 
ber of ways. The construction of the 
original car must be followed in 
every detail. This involves special 
material and special methods. It in- 
volves the use of forgings where our 
practice is to use pressed stee] fit- 
tings or malleable castings as being 
entirely satisfactory. It necessitated 
the making of thousands of special 
tools, fixtures and gages, which must 
turn out a product that will inter- 
change with the car made in Derby. For in spite of a 
limited production, this is a machined and not a hand- 
made product as is usually supposed. 








Not Harp WorK BuT GooD MACHINING 


No scraping is done on the bearings but the machin- 
ing probably takes fully as much time because of the 
painstaking care to secure the best possible results. And 
no matter what some may think as to the wisdom of the 
selection of some of the materia! used, there can be no 
question as to its quality, its dependability or the serv- 
ice it renders. Nor must we forget that the makers 
guarantee extends over a period of three years instead 
of three months. 

The experience of the engineers of the Rolls-Royce 
Co. in securing absolutely dependable steels and the 
justification of their faith that they could secure in 
this country, the high-grade demanded, is very grati- 
fying. It also proves’ them to be engineers of vision, 
shows further that they were not handicapped by na- 
tional prejudices. Their problems and the solutions are 
of value to all users of high-grade steel. 

Among the personnel is a stee] expert who is versed 
not only in the theory but in the actual production of 
He has been through the steel mills as a worker 
This man 
He 


steel. 
and knows the various steps in the process. 
watches the sieel as it is being made and rolled. 


























others tell the men the whys and wherefores of the watches it as it is forged into crankshafts, connecting 
various requirements. Another innovation taken from rods, and other parts, and no steel is shipped from the 
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mill or forge into the plant without his mark of appro- 
val. This saves much in the way of freight on rejected 
parts and the time lost by partially machining defective 
material. 

Ore of the difficulties was the presence of hair lines 
on the finished surface of forged parts. So numerous 
tests were made to see how deep these lines or cracks 
were. After many experiments, it was found that the 
lines usually disappeared within an eighth of an inch of 
the surface. Individual lines are usually only a few 
thousandths deep and these all seem to be confined to 
the outer eighth of an inch of a good forging. So 
crankshafts and other parts are made large enough to 
allow for the removal of considerable material and with 
it, any hair lines which may exist in the original forg- 
ing. For while it may not be known positively that 
these hair lines cause a break, they are possible begin- 
nings of fracture and are not tolerated. 

The large amount of metal removed will be noted in 
the machining operation, particularly in the case of 
crankshaft and connecting rod. The crankpins of the 
former for example, are reduced from 2? to 23 in. by 
grinding, in several stages, and hair line difficulties 
have been eliminated in this way. 


INSPECTION AND TEST OF FORGINGS 


In the case of forgings which are not machined all 
over, as with the steering knuckle, these are first sand- 
blasted so as to remove the scale, and are then filed up 
by hand in order that any small surface crack can be 
more readily detected. Hand filing has been found 
more effective than grinding or buffing, on account of 
being less liable to close an existing hair line. All forg- 
ings have a coupon attached for testing purposes and 
forgings are given 100 per cent inspection in this way. 
All members of the steering gear on every car, from the 
steering knuckle to the connecting bolts or pins, are 
tested for hardness, soundness and strength. In the 
case of steering pin or bolt connections, the coupon is 
left on each end when the part is being machined. One 
of these coupons is used for testing the tensile strength 
and the other the case-hardening ard heat-treating. In 
the making of parts which are to be case-hardened 
locally, they have found that the older method of case- 
hardening the whole piece and then turning off the 
portions which are to be soft, has proved the most satis- 
factory. Copper plating and similar methods have given 
way to the older practice. 


BLUEPRINTS AND MODELS 


The method of handling work in the shop involves 
the use of both blueprints and models. The blueprints 
are arranged by operation and in such a way as to avoid 
confusing the operator on his particular work. This 
method is illustrated in Fig. 3, where nine operations 
on the connecting rod have been selected to illustrate 
the plan used. 
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The symbol in the corner indicates the particular kind 
of operation, those with an M representing milling and 
the B, boring. The first operation shown is the rough 
milling of one side of the rod. Both ends are made of 
the same length for convenience in machining. This 
avoids making steps on any of the fixtures and the 
large end is afterward faced down to its proper thick- 
ness. As will be noted, there is only one dimension on 
M1, showing the distance from the center line of the 
rod tc one face, with a tolerance of plus or minus ten 
thousandths of an inch. In operation M2, the other side 
is milled, locating from the first side and the tolerance 
is plus five thousandths. 

Al! tolerances are given in thousandths so it is un- 
necessary to use the decimal point in any of these cases. 
Here again, only the dimensions which interest the 
operator on the particular job are given. Operation Bi 
bores both ends of the rod with a plus tolerance of five 
thousandths. Here again, the only dimensions shown are 
the two diameters and the center distance. Going to 
the next milling operation we find all the necessary 
dimensions for roughing the sides of the rod, the dimen- 
sions showing the limit of travel on the milling cutter 
in each direction. 


ELIMINATING CHANCES OF ERROR 


Other milling operations are shown in the remaining 
diagrams, in each instance, only the essential dimensions 
being given. This keeps the operator’s mind entirely 
on his particular operation and gives no excuse for 
reading a dimension which belongs to some other opera- 
tion. In the last operation shown, the small milling 
cutter cuts an oil groove about three-fourths of the way 
around the small end of the rod. This distributes the 
oil around the outside of the piston-pin bushing. This 
bushing has oi! holes drilled through it and as the 
bushing floats between the pin and the rod, this insures 
lubrication on both sides. Although not shown in any 
of the operations in Fig. 3, oil is conducted from the 
main bearing to the small end of the rod by a small 
copper pipe which lies in the channel on one side. 


BLUEPRINTS AUGMENTED BY MODELS 


In addition to the operation blueprints, the toolroom 
is supplied with models of the main parts of the car in 
their various stages of completion. When the operator 
gets his blueprint he also draws the corresponding model 
from the toolcrib and keeps that beside his machine so 
as to give him a visual evidence of the operation he is 
to perform. 

While these models are perhaps not entirely neces- 
sary they are often a great help when men are not thor- 
oughly familiar with blueprints, and are particularly 
helpful in machining the parts for an entirely new 
product. The system has much to commend it on some 
classes of work, even though it is a return to a method 
very generally used in the days before blueprints became 
common in the shop. 
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Design of Helical Springs 


A New Point in the Design of Helical Springs Method Developed Particularly for Small 
Springs—Chart for Quick Determination of Values 





BY JOSEPH KAYE WOOD 


hingineer W ter! Klectriec Co 


ELICAL spring design from the theoretical and large. In this connection, I found it convenient to 
standpoint appears to many designers to be a_ create two new terms: “spring criterion” and “material 
index.” The fact spoken of is as follows: “That the 


very complex matter, in fact, quite a few will 
spring criterion must not exceed the material index in 


frankly admit that they design springs not by careful 
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Instructions for Operatior Pass a line through the load “P"” and the corresponding “Elongation or Depression,” from the in 
tersection on the line Kt pa i ne through the proper point on line “m,.” and the prolongation of this line gives an intersection 
@m the line “Di" (Key 1) A line through this point gives: the value of “d" for a certain “D.” In a similar way “n” is found, 
ording to Key 2. By an inspection of the intersection of the“D"-“d" Ine on the “Spring Index” line, we note if the spring is 
6 This can be verified by Key 
43. 1 ALIGNMENT CHART FOR DETERMINING: SPRING SIZI 


calcuiation, but instead by an approximate estimation order that the helical spring in question will be able to 
of the varicus dimensions involved On the other hand, safely carry the maximum load as computed from the 
ome designers attempt to design springs by careful ordinary deflection formula.” In symbols it is as 
computation, but complain of the laborious work follows: 


involved. aa eli, h-—-H 8 
: , : Spring Criterion) ; . (Material Index 
[ have had oceasior to defign and investigate many H¢ G ; 
small helical springs, which led me to realize the urgent This condition was obtained by equating the 
need of some systematic arrangement of the many maximum allowable work applied to the spring to its 


factors that enter into the design of these springs. Con- _ resilience, the resilience cf a spring being the maximum 
sequently, I have written the following article, bringing amount of useful work that can be recovered from it 
out an apparently new fact and several corollaries to it, after the removal of the load. The mathematical deriva- 
which simplify the design of helical springs both small _ tion may be seen at the end of this article. Thus, this 
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fact furnished a basis upon which to formulate a 
simplified method of procedure in helical-spring design, 
in which procedure a convenient parallel-scale chart is 
used. It also includes three important corollaries to 
the above condition (designated by Roman numerals) 
which if more generally known would be very useful in 
themselves. Although I have had small helical springs 
in mind when writing this article, upon examination | 
find that with the exception of the paragraph on 
material it applies to springs of all sizes. 
ITEMS To BE CONSIDERED 

In designing a helical spring, we may classify the 
important considerations into three parts: 

1.—Requirements of the spring: 

1.1 Load (P) 


: . k-H 
2 Percentage elongation or depression H x 100 


2.—Dimensions of the spring: 
2.1 Spring diameter (D) 
2.2 Wire diameter (d) 

3.—Material of the spring: 

3.1 Modulus of elasticity for torsion (G) 
3.2 Maximum safe fiber stress (S) 

1. The requirements of a spring must necessarily 
be known from the requirements of the mechanical 
device to which the spring is to be applied. 

2. The ratio of the spring diameter to the wire 
diameter, called the “spring index” (C), is very impor- 
tant, and it is found to be good practice not to have this 
value less than 7. Consensus of opinion as to what the 
minimum value should be varies between 5 and 7. 

3. The material selected for a spring is the most 
important and fundamental consideration, as a material 
having as high an elastic limit as possible, and prefer- 
ably a low value for the torsional modulus of elasticity, 
gives the most serviceable helical spring. Medium car- 
bon steel of high strength with a low phosphorus and 
sulphur content should invariably be used in making 
up springs, but if the surrounding conditions are 
severely corrosive, phosphor bronze containing a small 
amount of tin and phosphorus should be used. However, 
under less severe corrosive conditions, steel springs may 
be copper plated to avoid using phosphor bronze. The 
process of drawing wire gives additional strength to the 
material used on account of the hard surface skin 
formed, the strength being exceptionally great for 
small wire, because of the greater ratio of the surface 
of a cylindrical solid to its cross section as the diameter 
decreases. Due to this surface structure, the funda- 
mental formulas as regards torsional deflection and 
maximum safe working load may not hold exactly; 
nevertheless, as we lack sufficient data on spring 
material to supply constants for an empirical formula, 
we must use these formulas. 

The capacity formula can be taken care of by assign- 
ing a large factor of safety, varying according to the 
severity of service to which the spring will be subjected. 
Jt has been found in small helical spring design, that 
for high-grade steel music wire of 0.050 in. diameter 
or less, a value of 100,000 Ib. per square inch for the 
maximum safe fiber stress (S) allows a sufficient factor 
of safety for ordinary service conditions. For severe 
service conditions, the engineer’s judgment will have 
to supply the value of (S) or it is recommended that the 
values in the following table be used for this purpose. 
By conditions of service is meant the frequency of 
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operation of the spring and severity of sudden shocks 
or vibrations which may cecur, and does not take into 
account atmospheric conditions. As far as known, there 
is no information which shows the definite relation 
between the fre- 

quency of operation 

and the degree of Hea 
fatigue. The value *[-~~~ 
of “G,” the torsional 
modulus of elastic- 
ity, is universally 
accepted as 12,000,- 
000 lb. per square 
inch for steel, and ? 
for phosphor-bronze pyc 
wire 6,000,000 Ib. 

per square inch, as 
shown in the accompanying table. 











STRESS-STRAIN DIAGRAM 
FOR SPRING 


FORMULAS USED 


The two following formulas are the principal ones 
used for the design of helical springs. The first one, 
known as the “Deflection Formula,” depends upon the 
elastic property of the material, and the second, the 
“Capacity Formula,” depends upon the strength and 
elastic limit of the material. The fundamental expres- 
sions of these formulas are derived in any book on 
mechanics, particularly Merriman’s “Mechanics of 
Material,” and also at the end of this treatise. 


= ” ([)\2 } P 
R ~ on (”) x : (Deflection formula (1 
P.=*X2S X 2 Capacity formula 2 


In addition, N H —d_ (Number of spring coils) 
The symbols in these and in the formulas given later 
have the following meanings: 


Maximum operative load in ounces 
P, Initial load in ounces 
P. Maximum safe working load in ounces 
h = Maximum length in inches 
h, Initial length in inches 
H = Solid length of spring in inches 
D Mean diameter of spring in inches 
d = Diameter of the wire in inches 
N Number of coils in the spring 
G = Torsional modulus of elasticity in pounds per 
square inch 
S = Maximum safe fiber stress in pounds per square 
inch 

. 

. Material Index 
‘ D 

c Spring Index d 
h—H : . 

H 100 Percentage Elongation or Depression 
: 7 x oF Spring Criterion < Material Index 


Formula (1) should be used to find the diameter “d& 
of the wire for the spring which will satisfy the require 
ments of pressures and corresponding elongations @F 
depressions. In lieu of the capacity formula (2), the 
following facts will be found more useful. 

1. In order that a spring, as designed by the deflec- 
tion formula (1), shall be safe for the maximum load, 
the Spring Criteron should not exceed the Material 
Index. In other words, no more work should be applied 
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to a volume of wire by a load P than what the material 
is able to give out again as use‘ul work, this internal 
energy being known as the resilience of that particular 
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FIG. 3. SECTION OF SPRING FOR DETERMINING 


CAPACITY FORMULA 


volume of material. See mathematical derivation at the 
end of this article. 

2. For steel music wire (S 100,000 Ib. per square 
ich) under ordinary conditions of service, the value 
of the Material Index is equal to 0.026, and for phosphor 
bronze (S 30,000 lb. per square inch) the Material 
Index is equal to 0.016, which permits us to make the 
following statements provided the grade of material is 
as herein specified. 

I. A steel spring whose Spring Index is greater than 
7.5 will be safe for the maximum designed load under 
ordinary service conditions, provided that it is not 
elongated or depressed more than 150 per cent. 

II. A phosphor-bronze spring whose spring index is 
greater than 7.5 will be safe for the maximum designed 
load under ordinary service conditions, provided that it 
is not elongated or depressed more than 100 per cent. 

Ill. Any steel or phosphor-bronze spring, with a 
spring index greater than 7, under any condition of 





DiTERMINING 
FORMULA 


CONSTR 


ian 


FIG. 4 


ATION 


DEFL 


service, but not elongated nor depressed more than 
50 per cent, is safe for the maximum load designed. 
Similar limits for other conditions of service are given 


in the accompanying table. 
SOLUTION BY MEANS OF CHART 


As the computation work involved for the foregoing 
formulas is rather great, a parallel scale chart has been 


LIMITS FOR DIFFERENT CONDITIONS OF 


\laterial!l Nature of Service 


' 
Shoe 


St wire Frequency al e 30 operations per min 
Pre juency below 30 per min 
( Sho 

Pho ’ 7 Preque yal e 30 per min 


 Frequet ¥ below 30 per mi 
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prepared to facilitate the selection of a spring. To use 
the chart, shown in Fig. 1, pass a line through the load, 
and corresponding elongation or depression required, 
which gives an intersection point on the requirement 
line “R’”, which point should be connected by a straight 
line to a point on the material line “m,” depending upon 
the material used. The prolongation of this line will 
vive an intersection on the dimensional line “D,” and 
passing another line through this point, will give inter- 
enabling a _ selection of spring and wire 
diameters. An inspection of the point where the latter 
line cuts the “Spring Index” line will give the spring 
index, and if this is above the limit for the percentage 
elongation or depression specified on the chart or in 
the table, the spring will not be safe for the maximum 
load selected, and if below, it will be safe. To verify this, 
pass a line through the “Spring Index” and the “Percent- 
age Elongation or Depression.” The intersection of this 
line on the “Spring Criterion” line must, in order to 
give a safe condition, fall below the limit point desig- 
nated for different conditions of service. Finally, to 
determine the number of coils for the spring, pass a line 
through the point on the scale corresponding to the 
diameter of the wire and through the percentage elon- 
gation or depression point, and the prolongation of this 
line will give the number of turns on the “R” line. 

When the initial length “h,” for a compression spring 
is required, this value should be substituted for “H” in 
the numerator only, which gives 


h 


sections 


H 100, 


as the value to be set on the “Percentage Elongation or 
eee H 
Depression | H 
ever, it will not be necessary to do this if the following 
simple law is used to determine the value of the initial 
length “h.” corresponding to the required intermediate 
pressure, namely, “that the depressions or elongations 
of a helical spring are directly proportional to the loads 


100)” line of the chart. How- 


applied.” 


Sample Problem—Steel Compression Spring: 


Given 
P 20 ounces 
P 30 ounces 
H 1 inch 
h 3 inches 
D inch 
To Find 
h x inches 
d y inches 
N Z 
m h h P 
Hy avove iaw 
’s h H P 
s absti : o— F 20 
Substituting . ; 
e 3-1 30 
Or x =—h 1% inches 
h H 3—1 
Now, < 100 —— « 100 200 “Per- 
H 1 
centage Depression.” 
SERVICI oS 
Value of — Minimum 
G Limit for 
Maximum Spring Index 
Value of Value of Limit of When Per Cent 
Sin G" ir =~ Elongation Is 
Lb. per Sq.In Lb. per Sq.In HC2 Less than 150° 
60,000 12,000,000 0.016 10.0 
80,000 12,000,000 0 021 8.5 
100,000 12,000,000 0 026 |e 
20,000 6,000,000 0 010 12.0 
25,000 6,000,000 0 013 110 
40.000 6.000.000 0 O16 10 0 
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By using the chart we obtain the value of ‘‘d’’ equal 
to 0.037 in., and by inspection of the point of inter- 
section on the spring index line we find that the spring 
index is considerably below the position of any “S,” for 
steel which shows that the spring will safely carry the 
maximum load. This is confirmed by finding the value 
of the “Spring Criterion” on the chart, which in this 
case is considerably below the position of any “S” for 
steel, thus showing that the “Spring Criterion” is less 
than the “Material Index” for even severe service con- 
ditions. The number of turns “N” is found from the 
chart to be 26. 

The case where the spring index can be taken equal to 
10 before using the deflection formula, makes the latter 
reduce to a simpler form. 


d= ./1000P. H 1 i 
2G. *~h-H ~ 155 \ h—H 


= 0.007 H 


\ Px h—-H For Steel 


[It should be noted that if an initial load held in equilib- 
rium by close winding be required for a tension spring, 
then the initial length h, becomes the solid length H, 
the latter existing only in an imaginary sense. In con- 
nection with this it is well to bear in mind the follow- 
ing law: 

h,—H P, 

h—H a 


The end loops for a tension spring are provided for 
by giving an approximate value to the length of the 
loops along the spring axis before using the deflection 
formula 

2L 0.8) (where L 
Finally, great care should, be used in making or coiling 
a spring, particularly not to nick the wire with tools, 
and also not to allow the wire, if it be steel, to be exposed 
to corrosive influences from the moment the wire is 
drawn to the time for making it into the form of a 
spring. These points and others will be considered in 
greater detail in an article appearing at a later date. 


Length of one loop) 


DERIVATION OF FORMULAS 


Spring criterion must be larger than material index. 
h H rS 
HC: ~ G 
Work applied to spring LPf 
Internal energy resulting or resilience 
Total available useful work) 


(Maximum allowed) 
'(S’/GyaL 


‘ x a? 
Where @ = cross section r and L length 


of wire. 
From the law of conservation of energy, ignoring 
friction losses, etc., and provided that the elastic limit 


is not exceeded; referring to Fig. 2: 


sPf : (S$ G)alL 
x S*d? Lf 
Or, P == a 
L = ND, approximately 
. _wrSd@DNf 
: aes 8G 
Now, N H d and f h—A€A 
r Ss ) 1 (I _— ) 
Hence, Pr = eDt - Li 


8G 


Cut Production Costs—With Modern Equipment 


; : ? ad’ 
But, P = 8 xs D 
From Capacity Formula (2) 
S ; 

Therefore, A > 4 x n Sd DHt(h — AH) 

‘ h H T S D 
Which gives 
W h gives, H G x Fr 


; D 
Let, “C”’ equal the Spring Index d 


: Ss 
And, “JZ” equal the Material Index 7 
7 


= h H : 
Then, H “MC: 
h—H " cS 
or, H CC M G 
Which, for steel where S 100,000 lb. per sq.in. and 
G 12,000,000 II  $q.i 4 2s 0.026 
7 a, ; » per 3q.in., 1S, HO U2Z0 


H nH which « always be lees than “= 
ence Fy7¢@: > W ich should always be less than G’ 


may be called the spring criterion, and its maximum 
value depends entirely on the material used for making 
the spring. 


DERIVATION OF CAPACITY FORMULA 


Capacity formula (2): 

Sd 
W 2 
D 
Referring to Fig 3, 
Twisting moment 
D 
» 


nesisting moment 
Twisting moment P 


Resisting moment: 


S . ; 
19 Unit stress at unit distance from axis 
Lo ar 
° 49 Unit stress at a distance Z from axis 
G4 
_ 2 i ’ 
S a9 Total stress on an elementary area 4, 
G/G 
5, S 9 Moment of this stress with respect to cente) 
GG « 
, os = 
+25 19 Internal resisting moment. 
aa 


Since S and d 2 are constants, this resisting moment 
may be written ( 12 }) %3,Z°. But the quantity 
d,& 
\4,Z°, being the sum of the products obtained by 
multiplying each element of area by the square of its 
distance from the axis, is the polar moment of inertia 
“J” of the cross section. 


a ae SJ 
Hence, resisting moment rs 


“7” for circular 


section 29 


rT Sd’ 


Substituting “/’’, resisting moment 16 
D Pr Sd 
Hence, P X 5 16 


or, P , where P is in pounds 


where P is in ounces 


P 2x : 
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DERIVATION OF DEFLECTION FORMULA 


Deflection formula (1) 
h—H P D 
H 2G “d 
For meaning of symbols, refer to Fig. 4 
@ Angle of twist in radians ech 
¢ == Deformation per unit length 
E Total deformation 
F Deflection per coil 
f Total deflection 
S Unit stress below elastic limit of shear 
G Shearing (or torsional) modulus of elasticity 
J Polar moment of inertia with respect to center 
N Number coils 
P Load in ounces 
S 
By definition: G ; 
od ] od 
“ 2 “#D- 2eD 
) 
And, S Ty From capacity formula (2) 
PDd22D » P DP 
e iJed 2I¢ 
r Pd 
a i 2IG 
Now: ra) sin ¢, approximately. 
F 2F 
And sin @ D2 D 
2F x PD 
°D 2IG 
Since, / “¢ 
Dat 
PD 322PD 8 PP P 
f 4IG 4<Gd GX Gor for one coil. 


are in inches, 
in lb. per square inch, 


8 PDN 


“T, “ ee "SS 
“P” in lb. and “G” 


The total deflection is equal to “f” G x dé 
H 
But, } h H, and N j 
8 PD H 
. H oe ar 
O h H § PD 
YH G* d 


Where “PP” is in ounces, 
h H P D P =y _D 
H a6 d i (3: “ d 


Dr. Hollis Calls Attention to Present 
Industrial Dangers 

In an address at the joint meeting of the Metropolitan 
Section of the A. S. M. E. and the New York Section of 
the A. I. E. E. in New York City, March 25, Dr. Ira N. 
Hollis, president of Worcester Polytechnic Institute, 
emphasized the danger of undue exercise of power by a 
minority as a danger against which the Republic will 
have to guard. 

“Unchecked power of minorities is a danger to any 
form of government,” said Dr. Hollis. “We saw what it 
did to Germany when the junker rushed a whole people 
into this horrible war from which we are hoping some 
day to recover, and we saw what threatened last winter 
when the mining men went out. The actual inter- 


ference of minorities over legislation and over elections 
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is one of the very striking things in America. Those 
who hold the balance of power are virtually rulers of 
America. How far can this be permitted to continue 
without a breakdown? The only safety we have at the 
present time is in playing off one minority against 
another. Can that type of legislation be tolerated which 
exempts organized labor from the statutes while placing 
capital and all associations under injunction and legal 
Positively not. It is not equality before 
it exerts the same destructive influence 
that has been found in the old countries where there 
is class privilege. Many of the claims by capital and 
many of the claims by the unions are of doubtful value, 
even to the men whom they both desire to benefit. If 
carried to their logical ends with labor agents in Wash- 
ington they would reduce labor to the same dead level 
that we find in China; and given the capitalist the 
power we should ultimately find the same kind of 
slavery that prevailed under the czars. 

There are few people in our country who desire any- 
thing but good to the workmen. There are few employers 
who would not want to pay adequately for their services, 
and most of our trouble springs from the power of 
minorities to dictate and to divert the attention of the 
people as a whole from the true definition of words and 
the ultimate evil resulting from the organization of 
one class against the other. One of the features of 
modern life is the power of a strike. Labor has gained 
through the unions in some respects, but it will require 
a generation to discover whether that gain has been 
really of benefit or not, whether it has been at all pro- 
portionate to the losses and poverty and misery intro- 
duced by throwing men out of work for some ultimate 
benefit. There is no doubt whatever that the industrial 
worker has a right to organize and that he has a right 
through representatives elected to represent him to 
better his condition in any way that is within the law: 
but the penalty for the wrong kind of organization is 
the dominance of men who really are more interested in 
obtaining power and in playing the game than they 
are in benefiting the man who is earning his living at 
the work bench. 

There have been fluctuations in unemployment which 
have had a corresponding bearing on the wealth of the 
industrial workers. Today, for instance, there are four 
million men seeking employment; four million units 
charged, we might say, with electricity of a negative 
kind, ready to fly towards any center of attraction. 
They will form, unless conditions change, the nucleus 
of a Bolshevik government, because it is they who are 
dissatisfied and it is they who have made the first step 
towards complete loss of confidence in any kind of 
government. This is no gain in wealth; it is a loss. 
The curse of our modern controversy on the subject of 
capitalism or the capitalistic government springs out of 
a total misunderstanding of what opportunity means. 
When the present governing classes in Russia speak of 
the bourgeois with a certain amount of contempt they 
refer to the people whose families made Russia. Are 
we here drifting backwards toward that form of 
government or are we going ahead in developing oppor- 
tunities and openings for men to rise out of the ranks? 
No statistics can answer that. It is impossible to 
answer the question satisfactorily, but we co know that 
when the time comes that a man’s right to make a 
living shall be judged solely by his membership in an 
association, in a church, in a political party or other- 
wise, then our government is in danger.” 


prosecution? 
the law, and 
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Defiance Inverted-Spindle Drilling Machine 


Spindle Housing Stationary—Work Carried on a Sliding Head—Workhead Provided with 
Screw Feed—Forced and Flow Feed Oiling in Inclosed Housings 


BY J. 


Western Editor 


, | \HE employment of the inverted-spindle drilling 
machine has become more common during late 
years, as new uses have been found for which its 

special merits render it adaptable. A common use is 

for deep-hole drilling, because of the chip clearance 
obtained when the drill is in an inverted position. 

Another is for that class of work that can be more 

conveniently held when standing upon the face that is 

to be drilled. A third class uses this type of drilling 
machine to avoid handling operatioris on the work. 

Thus, work that is being transferred from station to 

station whi'e standing in an upright position, can be 

drilled on its lower face without having the workman 
expend effort in rolling it over and then again setting 
it upright. 

It is said that experience gained in highly productive 
shops shows that it is cheaper to operate the drilling, 
tapping or boring spindle from the vertical position 
for the top surface of the work, drill the sides and ends 
with spindles in the horizontal position, and finally use 
inverted spindles for the bottom surface. 


CONSTRUCTION OF THE MACHINE 


The Defiance Machine Works, Defiance, Ohio, is bui!d- 
ing a line of inverted multiple-spindle drilling machines 
for the applications that have been mentioned. A belt- 
driven machine of this type is shown in Fig..1. It 
has eleven spindles and was built for a special automo- 
tive job. The clearly apparent tendency of the de- 
signer was to keep as much of the mechanism as pos- 
sible inclosed in adequate housings, which both protect 
the working parts from dirt and chips, and provide 
inclosures for the oil used in the lubricating system. 
Nearly all parts of the mechanism are oiled either by 
forced-feed, gravity-flow or by splash and spray. It is 
intended to have all internal working parts constantly 
running in a mist or spray of oil. 

The base and column are a single casting of box con- 
struction, with broad finished bearing surfaces to which 
the unit parts of the mechanism are attached. The 
drive mechanisms for the speeds and feeds have been 
designed on the unit principle, and they are usually 
inclosed in compartments that have been cast integral 
with and on the outside of the main body casting. The 
column has finished square ways planed and scraped 
on its front face, upon which the work-holding fixture 
slides. 

METHOD OF DRIVING 


A short drive has been planned from the pulley shaft 
to the spindle gear, in order to eliminate unnecessary 
lengths of shafts and bearings. Ball or roller bearings 
are used wherever the bearings are subjected to heavy 
service, in order to cut down the power losses. Al- 


though the feed drive can be controlled separately, the 
spindles can be stopped only by shifting the belt to the 
loose pulley. 

When motor drive is used, the motor is mounted on 
a pedestal bolted to the rear of the column and base, 
Fig. 2. 


It drives through a silent chain inclosed in a 
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grease case, and its starting mechanism is a push-but 
ton control switch located conveniently for the operator 


SPINDLE DRIVE MECHANISM 
The drill spindles, together with their driving 
mechanism, are housed in a separate casting bolted 


both to the base and to flanges on the front of the 














FIG. 1. DEFIANCE BELT-DRIVEN DRILLING MACHINE 


WITH 11 INVERTEI SPINDLES 


column. A single shaft carries the drive from the 
mechanism in the column to the speed-gear trains of 
the spindles. Since the machines are intended for single- 
purpose work, it has been possible to design the drive 
for each spindle so that its speed will be best suited to 
the diameter of the drill that it carries. The speed ma) 
vary considerably with the spindles of a single machine 
Machines range from those with a large number of small 
spindles, such as shown in Fig. 1, to others with a few 
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heavy spindles, as represented by the four-spindle 
machine shown in Fig. 2. The spindle drive gears are 
cut from steel and heat-treated. 
SPINDLE PROTECTION 

The exclusion of dust and chips from the spindle bear- 
ings and,drive mechanism is an important considera- 
tion in the design of inverted-spindle drilling machines. 
The plan adopted by this builder uses a sleeve with a 
conical base over each spindle, the base slipping over 
another sleeve that fits in the spindle opening in the 
top chip-plate. Felt washers are placed to exclude any 








rIG, 2. MOTOR-DRIVEN MACHINE WITH FOUR SPINDLES 
FOR HEAVY DUTY 


dust that might work up between the two sleeves. The 
chip-plate covers the top of the spindle housing and is 
but a mere shell that leaves a thin compartment sur- 
rounding the spindles and over the tops of their bear- 
ings. This compartment has an opening at each end, 
one of which is free and the other is connected by a 
pipe, shown in Fig. 1, with a vacuum exhaust line that 
can periodically be used to draw away any accumula- 
tions of dust in the compartment. 


WORKSLIDE AND FIXTURES 


In contra-distinction to the upright type of drilling 
machine made by the concern, the design of the in- 
verted type provides for a stationary spindle housing, 
and the work is carried on a movable workhead that 
lowers it onto the drills. The workhead is mounted on 
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a long saddle having square and flat-faced ways on the 
face of the column with adjustable gibs for taking up 
the wear. The outer face of the saddle is finished with 
a sliding bearing to permit adjustinent of the work 
fixture when it is necessary to raise or lower it to suit 
different lengths of drills or depths of holes. A rack 
and pinion drive is provided for changing the position 
of the workhead on the saddle, and a screw clamp is 
used to fix it in place. The drill spindles are also 
equipped with collets that provide for individual adjust- 
ment, to care for the uneven grinding of the drills in 
a set. 


FEED DRIVE MECHANISM 


he screw-feed rod reaches vertically from its hous- 
ing in the top of the column to a bracket that extends 
forward from the casting of the workslide saddle. The 
feed screw is placed so that it will be located as nearly 
over the center of the area covered by the drill spindles 
as the nature of the work permits. It is claimed that 
this design occasions less side-thrust and twist on the 
saddle, and so makes possible greater accuracy in drill- 
ing. The feed-screw drive gears are located in a 
housing on the top of the column and are driven by a 
vertical shaft, inclosed in the column, from the main 
jackshaft in the base. The weight of the workhead and 
saddle is balanced by a counterweight that slides inside 
the column. 

The range of feed may be set for automatic operation 
by means of the dogs that are adjustable on a slide on 
the side of the saddle (sce Fig. 2). At the end of the 
down feed the upper dog engages a lever that throws off 
the feed and at the same time throws the feed-screw 
into reverse. This operates as a rapid return that 
quickly ‘ifts the workhead until it has cleared the drills, 
and then another dog operates the lower lever on the 
side of the column and throws the feed-gear train into 
neutral. After the work has been replaced in the fix- 
ture, a single movement of the lever again throws the 
feed-gear train into operation and the cycle is repeated. 

THE WorK FIXTURES 

These machines have been designed as units of pro- 
duction lines or systems, and between the different 
machines the work is carried on roller conveyors that 
bring the pieces up even with the locating face of the 
fixture, onto which it may be easily slid. The work is 
usually locked in place by a few quick-acting levers, 
such as shown. The clamping of the piece is thus a 
matter of only a few seconds, as is fitting for a machine 
producing standard parts in large quantities. 

Machines of this type have also been made for ream- 
ing, for boring and for tapping in multiple. When the 
machine is intended for use on a multiple tapping opera- 
tion it is necessary to arrange the feed of <he screw 
to be equal to the lead of the taps. For occasions when 
taps with different pitches are run in the same job, it 
is necessary to arrange their spindle speeds so that they 
all run with the same lead. 

Both the lubricating oil and the coolant solution are 
carried in reservoirs that are cast integral with the base 
of the machine. Gear-driven wing pumps are used for 
circulating these fluids. The oil level in its reservoir 
is constantly shown by a glass indicator on the side of 
the base. The operator is thus able to see the oil being 
fed to the bearings, so that he may be certain that the 
machine is being properly and continuously lubricated, 
an important point on a machine operating continuously. 
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VIIL. 


HE previous chapters should not be considered a 
theory of milling cutters but merely a working 
hypothesis, just as the first chapter merely gave 
the writer’s way of visualizing for himself what happens 
when a planer or a lathe cut is taken. The hypothesis 
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DIMENSIONS OF SLABBING CUTTERS 


FIG. 127. 


is of value to the writer because he has used it to explain 
to himself the action of milling cutters as he observed 
it, and, what is more, it has enabled him to predict what 
would happen under a given set of conditions, thus 
making it possible to steer clear of troubles and annoy- 
ing limitations. In that sense the hypothesis as presented 
may be of value to others. Unfortunately, no funda- 
mental observations have been made in regard to chip 
formation with the exception of the previously men- 
tioned experiments by Professor Nicolson. A certain 
amount of special apparatus and a great deal of time 
and skill would be required to carry out experiments 
and collect data. Until such has been done we will have 
to satisfy ourselves with a hypothesis which has at 
least the merit of not disagreeing with known facts 
and phenomena. 

We will now apply the ideas brought out in the last 
chapter to the construction of milling cutters of that 
class where the teeth are formed on the outside of a 
cylinder, or, to be more correct, on the outside of a 
body of revolution. (Let us say, for the reader not 
familiar with geometrical terms, that a body of revolu- 
tion is a body which might be formed in a lathe.) 

When the body on which the teeth are formed is a 
cylinder the cutter is called a plain or spiral cutter, 
according to whether the teeth are parallel with the 
axis or are wrapped spirally around the body. When 
the body is a cone or part of a cone, the cutter is called 
an angular cutter, and when the body is of some other 
shape, it is called a formed cutter. 

Plain mills are used only for narrow work or where 
some peculiar condition does not permit the use of spiral 
teeth; in ail other cases, spiral mills are used. Orig- 
inally, plain as well as spiral mills were made with very 


For the author's forthcoming book. All rights served 
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Consideration of Milling Cutters Continued—Chip Breakers—Spiral Teeth— 
Action of Face 


and End Mills 


fine teeth; they were, in fact, rotary files. Later on the 
teeth of cutters were spaced further apart and one can 
find in handbooks, treatises on milling, and various 
magazine articles a variety of rules and formulas to 
determine the proper number of teeth for a given mill- 
ing cutter. The writer does not know on what these 
rules were based, nor is it of any importance, for a 
series of experiments and tests conducted by him in 
1908, and after, showed conclusively that the tooth spac- 
ing then in use or recommended, was far from econ- 
omical. This spacing was about & in., so that, for in 
stance, a 34-in. cutter would have from 28 to 32 teeth. 

At the present time teeth of milling cutters are spaced 
according to requirements. The spacing of a cutter 
used for slabbing heavy steel work is entirely different 
from that of the little cutters used for the grooving 
of sewing machine needles. For the present we will con- 
fine ourselves to those cutters which are used in gener: 
machine-shop practice. Such cutters are now made 
almost exclusively with spiral teeth. It has been found 
that, all things considered, an angle of spiral with the 
axis at 25 deg. is most advantageous. Until a very few 
years ago an angle of 10 deg. was mest commonly used. 
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FIG.128 FiG.1i29 
FIG. 128. CHIP BREAKERS ON PLAIN MILLING CUTTER 
FIG. 129. CHIP BREAKERS ON SPIRAL CUTTER 
It was found that a rake angle of 15 deg. was very 
suitable for milling steel, whereas an angle of about 
8 deg. was more suitable for cast iron. It was also 


found that a clearance angle of 5 deg. would give the best 
results for slabbing steel, whereas an angle of 10 deg. 
was better adapted to cast iron. For general purposes 
a compromise has been made, so that such a cutter used 
for general purposes will have a spiral angle of 25 deg., 

a rake angle of 10 deg., and a clearance angle of 7 or 
The spacing recommended is about 1} to 12 in. 
from tooth to tooth, but this distance must 

vary with the size of the cutter. Fig. 127 
dimensions for slabbing cutters from 2} to 44 in. 


8 deg. 
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in di- 


gives 


ameter. 
Cutters of 
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are often called high-power, 
The name high-power cutters 


this style 
cutters. 
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is rather misleading as it gives the impression that such 
cutters are not adapted to the lighter work. As a 
matter of fact they are adapted to light as well as heavy 
work under almost all conditions. They consume much 
less power for a 
given cut than the 
old style cutters with 
many teeth, no rake, 


Lr and a small spiral 
x |? angle. Tests made 
a. by the Cincinnati 
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“ Milling Machine Co. 

FIG.130 and described in 

| A ne the “Treatise on 
Ta | Milling and Milling 

Ak | Machines,” show 

“TSS " that the mere reduc- 

| m tion of the number 
FIG.I308 w-—r of teeth in a cutter 


had the effect of in- 
creasing the amount 
of metal removed 
per net horsepower from 0.442 to 0.731 in. A com- 
parison between a cutter with 25-deg. spiral, 10 teeth, 
and with 10-deg. rake, and another cutter with the 
same angle or spiral, the same number of teeth, 
but no rake, shows that the first cutter will remove 
1.074 cu.in. per net horsepower, whereas the second 
cutter—the one without rake—removes only 9.724 in. 
Comparing the old style cutter with many teeth and 
no rake with the new style cutter with few teeth 
and the 10-deg. rake, we find that the modern cut- 
ter will remove 1.074 cu.in. against the old style cutter’s 
0.442 cu.in. of metal per net horsepower, or almost two 
and a half times as much. 

Putting this in another way, we notice that much less 
power is required for a given cut when we use the new 
style cutters, so that a weaker machine can be used 
for doing the same work; or, if the same machine is 
used, it will be strained to a less extent, less heat will 
be developed, and if the piece of work is of delicate 
section, the work will spring less. If, then, con¢itions 
will allow it, a wide spaced cutter should be used when 
a milling machine is hardly sufficiently powerful to do 2 
given piece of work, and particularly when pressure and 
heat developed in the cut would have a tendency to 
distort the work. In other words the wide spaced cutter 
shows its usefulness in a more decided fashion when 
we use it for light work than for heavy. 

In the previous articles we have discussed the reasons 
why rake and a small number of teeth should cause freer 
cutting action. We have also seen that in order to 
avoid shock it would be well to have a great many teeth 


OTHER FORMS OF CHI} 
BREAKERS 


FIG. 130 
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and a large spiral angle. As a rule, the tendency t 
chatter is not very great with a 25-deg. angle and 
especially not if the teeth are cut with rake. There 
are a few cases, however, where the sections of the work 
to be cut are so thin that it would spring under the 
cut if an attempt were made to remove a large amount 
of metal per tooth; and so it will be found that there 
are individual cases where better results are obtained 
with the narrow-spaced than with the wide-spaced cut- 
ter. However, in all cases where the nature of the meta 
and the method of holding the work will permit, rak« 
should still be used as well as a large spiral angle. 

There are cases where rake is not desirable. If, for 
instance, we should have to cut lead, we would be com- 
pelled either to use a cutter without rake, or else with 
such a large amount of rake as to make the shape of 
the teeth resemble a sharp knife. The reason for this 
is that, after the cutter tooth has penetrated into the 
metal, there is a tendency to pull the cutter downward; 
in other words, it will gouge itself into the work if 
there is rake. This same would be true if the tooth were 
very sharp, like a knife, but in that case the power 
required to separate a chip from the body of metal 
would be so little that the pressure would not be suffi- 
cient to make the tooth penetrate further. For al) 
practical purposes, it is well to use cutters without rake 
where we have to cut metal of the nature of lead. On 
the other hand where we have metal of the nature of 
cast iron, an impure heterogeneous mass composed of 
hard crystals and impurities and, consequently, with 
the tendency to act as an abrasive on the cutting edge, 
we must do all that is possible to strengthen the body of 
the tooth, so that a large amount of rake is not permissi- 
ble, nct because the large amount of rake would not 
make the cutting action easier, but because the sharp 
edge would soon be dulled by the action of the grit in 
the material. 

It was customary*to notch the teeth of slabbing cut- 
ters for the purpose of breaking up the chip. This was 
particularly useful with plain milling cutters, and al- 
most to the same extent with milling cutters with a 
small spiral angle. Breaking up the chip would leave 
a little bit of metal uncut so that the next tooth would 
have to take an irregular amount of metal along its 
cutting edge, that is, it would have to remove a little 
bit more where the previous tooth had a chip breaker 
The introduction of this little irregularity would quite 
effectively prevent chatter in many cases. However, it 
was found that the corners of the notches were the weak 
places in the milling cutter. They were the first points 
to dull and, of course, if a single point of the milling 
cutter has become dull, the rest must soon follow. 

In Fig. 128 is shown a plain milling cutter with chip 
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FIG. 131 


FiG. 131. PLANER ACTION OF FACE MILL. FIG. 132. 





FIG. 132 


FACE MILL WIDER THAN CUT. 
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FIG. 133. SAME AS FIG. 132 BUT 


WITH OPPOSITE FEED DIRECTION 
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April 14, 1921 Cut Production Costs 
breakers as they used to be made. It will readily be 
seen that the edges of the notch have no clearance, so 
that the corners must soon dull. Fig. 129 shows the 
same kind of chip breaker in a spiral cutter. In A they 
are shown cut in such a way as to make the axis of the 
hip breaker coincide with the direction of movement 
if the cutter. Again, there is no clearance at the two 
edges. At Ba chip breaker is shown cut at right-angles 
to the edge of the tooth, showing that there is clearance 
it the point B, but negative clearance at the point B. 
{in Fig. 130 a different kind of chip breaker is shown. 
The one shown at C consists of two notches intersecting 
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FIG.134 FIG.I35 
FIG. 134. CORRECT FORM OF FACE MILL TOOTH. FIG. 135 
AN UNSATISFACTORY METIOD OF GRINDING 
TOOTH FORM 
each other so as to provide clearance at both points C 
and C,. The chip breaker seen in Fig. 130A is of a 
different nature. This chip breaker is drawn to an 
enlarged scale in Fig. 130B, and shows that, due to its 
peculiar shape, all points in the arrow (which is the 
direction in which the cuttirg takes place) are in a 
lower plane; that is, closer to the center than the cut- 
ting point A. In other words, all points of this chip 
breaker have clearance. Not only was it found that the 


corners of chip breakers, when not properly constructed, 
would give out before the rest of the cutter, but it was 











FIG.IZ6A FIG. 136B 
FIG. 136A. MILLING MACHINE SPINDLE LEANS LEFT 
FIG. 136B. SPINDLE LEANS TO RIGHT 


also found that the chip breaker, however well con- 
structed, would reduce the life of the cutter. Wherever 
there is a chip breaker in tooth No. 1, there will be a 
little bit of metal left which was not removed by that 
tooth and which must be removed by the next tooth, so 
that a part of tooth No. 2 will have to take a cut twice 
as large as would otherwise be required. In practice 
it will be found that a portion of a tooth lying directly 
behind the chip breaker of the previous tooth will dull 
and break down before any other part of that tooth. 
Fortunately, it was also found that chip breakers are 
not at all required when the angle of 25 deg. is used. 
Though wide spaced cutters with a 25-deg. angle spiral 
are still made with chip breakers, this may be con- 


With Modern Equipment 





637 


sidered merely another case of human inertia. No per 
ceptible difference can be found in the action of a 
properly constructed spiral cutter with or without chip 
breakers. 

With the cutters so far considered, the finished sur- 
face of the work was produced by the cylindrical surface 
of the cutter sweeping over it. When the finished sur- 
face is produced by the sweeping over it of the end 
surface of the cutter, then the cutter capable of doing 
this work is called a face mill. In almost all cases the 
action of the face mill is entirely different from that of 
the spiral mill. Two cases must be considered here: 
(A) when the diameter of the cutter is greater than the 
width of the work to be milled, and therefore when the 
full width of the work is swept by the cutter; (B) when 
less than the full width of the work is swept by the 
cutter. 

Fig. 131 illustrates the first case. The cutter is here 
again represented as having only one tooth. It has 
advanced a distance equal to the thickness of the shaded 
portion in the sketch, and now removes this section just 
as a planer tool would, except that this latter tool would 
move in a straight line instead of in a curve. Two sides 
of the blade are at work. A part of the bottom of the 
blade removes the thickness of the chip from the metal 
to be finished, and the vertical edge going through B 
separates the chip from that portion of the metal which 
will be removed later on. 

In a roughing cut the depth of cut is probably several 
times the feed per 
tooth, so that such a 
milling cut  corre- 
sponds to a planer 
cut with a relatively 
fine feed. In other 
words, the 


side of , pan 
the tool does prac- | = = i 


tically all of the | 


work. Let us take, 

















for instance, an 8-in. FIG. 187. TYPICAL END MILL CU’ 
mill having 10 teeth, 
taking a cut in. deep and with a feed of 8 in. 


per minute. Let us suppose that the cutting speed is 
60 ft. per minute, which corresponds to a spindle speed 
of about 30 r.p.m. This means that 30 x 10 300 
teeth pass a given point per minute. In that time the 
cutter has advanced 8 in. so that the feed per tooth 
was 8/300 in. per tooth, or approximately 25/1000 in. 
Such a cut, then, would correspond to a planer cut of 
a depth of | in. and a feed of less than »'s in. This shows 
that less than :» in. of the bottom of the tooth comes 
into action, whereas in. of the side of the tooth is 
at work. It is often erroneously thought that the bot- 
tom of a face mill is doing the work, and for that reason 
many people grind the bottom of the teeth of their face 
mills to a perfect plain surface at right angles to the 
axis. As a result, they get the same effect as if they 
were taking a planer cut of only in. feed with a tool 
1 in. in width, allowing the entire inch of width to drag 
over the work. We would never think of doing such 
things while planing, yet it is the most common way of 
taking cuts with a face mill. The shape of the tooth 
should correspond to the shape of a planer tool used 
under such conditions, and this is the round-nosed tool. 
However, to grind a large number of round-nosed tools 
all held in one body to exactly the same shape, and 
have them all stand out to the same diameter and to 
the same depth would be exceedingly difficult. 
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For this reason, we give the face mill tooth a some- 
what different form: we compromise, and give it the 
form as shown in Fig. 134. The side A is the cutting 
side. The corner B is beveled at an angle of 45 deg., 








END MILL 


COMMON TYPE OF 
to give the tooth a shape somewhat approaching that of 
a round-nosed tool. The land C, which is in the plane 
of the finished work, is kept short and should not exceed 
fs in. The portion D is ground away at a slight angle, 
generally 3 to 5 deg. The width of the cutter PQ must 
be kept fairly large to give it sufficient strength and 
sufficient bearing in the body if it is an inserted blade, 
or to give it enough chip clearance if it is a solid face 
mill. But for cutting purposes the portion D does not 
come into play. 

Realizing that trouble is experienced if the full width 
of the tooth rests on the work, many shops grind the 
teeth of their face mills as shown in Fig. 135. In this 
case, the bottom of the tooth is not ground to a right 
angle with the axis, but is relieved at a slight angle, 
often not more than one degree. This manner of grind- 
ing is not satisfactory. In the first place, there is a 
sharp corner which reduces the life of the cutter, as has 
been mentioned before. In the second place, each suc- 
ceeding tooth striking over the work leaves a little 
groove of triangular section, and produces an unsightly, 
scratched appearance, as there is no flat—or land—to 
remove this scratched-up surface. 

It was said that part D of the cutter blade is not in 
action. This would be true if the spindle of the milling 
machine were at perfect right-angles to the work. How- 
ever, such is never the case. Take for example a vertical 
milling machine, and it will be found that the spindle 
leans either one way or the other. In Fig. 136A, the 
milling machine spindle leans to the left, and the work 
feeds to the right, as shown by the arrow. In this case, 
the portion D of the blade does not act. If, however, 
the spindle were leaning to the right and the work were 
feeding to the right, then a portion of the work M 
which has passed the leading tooth, would gradually 
come to the position N where it would meet a tooth 
standing at a somewhat lower level, and the portion D 
of the blade would remove a slight amount of metal. If 
the entire bottom of the blade were straight, then this 
tooth would have to take a slight finishing cut the entire 
width of the blade which would probably cause chatter. 
The bevel given to this portion )) prevents this condition 
and will finish up the work smoothly'‘and without caus- 
ing chatter. 

In Fig. 132 a condition is shown where the cutter does 
not sweep over the entire width of the work. In this 
case, we have a condition approaching the action of a 
plain milling cutter, because the initial depth of the cut 
is zero. There would be the same tendency for the 
cutter to crowd away from the work as in a plain milling 
cutter, only in this case the conditions are very much 
more favorable to the cutter. With a plain milling 


cutter—or a spiral cutter for that matter, we might 
want to take a cut 4 in. wide, of a depth of ! in., 


and 
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the cutter would have to penetrate the work for thi 
entire width of 4 in.; whereas the tendency to hold th 
cutter down is caused only by the fact that after th 
cutter has once penetrated there is a layer of meta 
above the blade which requires, to a certain extent 
vertical pressure to shear it off. This layer, however, i: 
thin, so that the resistance against penetration is ver) 
great and the tendency to hold the cutter down is rel 
atively small. When we have a condition as represented 
in Fig. 132, where we will suppose that we are als« 
removing { in. of metal, we have the condition of a 
plain milling cutter taking a cut { in. wide, and of a 
depth equal to the distance AB, which may be 4 in. or 














even more. Recapitulating, in one case, we had a cut 
4 in. wide and | in. deep; in the other case a cut 4 in. 
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FIG, 139 DIMENSIONS OF END MILLS 


deep and 4 in. wide so that the effects of the comma- 
shaped chip are almost negligible in the face mill. How- 
ever, there are cases where the depth of cut is quite 
great, and the width much less than in the case repre- 
sented in Fig. 132. If, for instance, we should have 
to take a cut as shown in Fig. 137, we should not over- 
look the fact that we will have conditions resembling the 
plain milling cutter much more than the face mill. 

Finally, there is the case shown in Fig. 133. As a 
rule, such conditions can be avoided, but often it may 
be found desirable to take a cut such as illustrated. In 
Fig. 132 the cutter entered the side of the work which 
was left standing, whereas in Fig. 133 it enters the side 
of the work which has to be removed. If the distance 
AB were very small, the cutter would have a tendency 
to drag the work in the direction of the arrow; we 
would take up the lost motion in lead screws, etc., the 
cutter would dig in, and might cause a wreck. Where 
the depth of the cut is considerable—such, for instance, 
as shown in Fig. 133—tthere is still the same tendency, 
but the resistance offered by the metal from A to B is 
so great that such a cut can be taken without any danger 
of pulling the work into the cutter. The writer remem- 
bers a case where an extremely heavy cut had to be 
taken, the section of metal to be removed being about 
1 in. wide, about 34 in. high, and, being of irregular 
shape, of a cross-section about 10 in. square. The in- 
structions were to do this with one cut, but the shop 
men, fearing that the cutter might break under this 
extremely heavy duty, tried to do it in two cuts. As 
a result several cutters were broken and always on the 
second cut. When the cut was taken in one single oper- 
ation no cutters were broken. The reason was that the 
distance AB had become small on the second operation 
so that the cutter would pull the work in with resulting 
disaster. When the entire amount of metal was removed 
in one cut there was enough distance AB to prevent 
the cutter from pulling the work in. 

Face mills, even more than plain mills or spiral mills, 
are made in innumerable sizes, from } in. up to 10 ft. 
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The smaller sizes are commonly called end mills. There 
is no distinct line of demarcation where the end mill 
stops and the face mill begins. Speaking broadly, end 
mills are used more for cuts such as represented in Fig. 
137; face mills for ones like those in Fig. 131. When 
a mill of the face mill type is made in one with the 
shank, it is always called an end mill. When it is keyed 
or screwed or bolted to the nose of the spindle, it is 
always called a face mill. When the mill itself is made 
separate from the shank, and either keyed or screwed 
or shrunk onto it, it is sometimes called the one and 
sometimes the other. Fig. 138 is a typical end mill. As 
the action of an end mill in a :arge number of cases 
is the same as that of a spiral mill, the teeth are gener- 
ally mounted spirally around the body. Sometimes they 
are parallel to the axis. Again, they are sometimes made 
with, and sometimes without, rake. They may be made 
right and left hand, that is, so that they will cut when 
the spindle is turning in a right-hand or in a left-hand 
direction, and furthermore the spiral may have a right- 
hand or left-hand slope, and that regardless of whether 
the mill is for right-or left-hand rotation. Whether a 
right- or left-hand cutter should be used depends 
entirely on the direction of the spindle. In a duplex 
machine both right- and left-hand cutters would be used. 

Whether the cutter should be made with or without 
rake depends largely on the nature of the cut to be 
taken. As the difficulty of sharpening the cutter is 
somewhat greater with rake, and end mill without rake 
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FIG. 140. DIMENSIONS OF SHELL END MILLS 
may be preferable, provided the cuts are light and espec- 
ially when materials other than steel are to be worked. 
It is actually better to use end mills without rake for 
brass, hard aluminum alloys, etc. 

These mills are shown with tapped hole for draw-in 
bolt, though quite often cutters of this description are 
made with a tang. The writer would like to discourage 
the use of a tang for end mills. The drive of the end 
mill should be accomplished by the intimate contact be- 
tween the shank of the mill and the taper of the spindle. 
When this intimate contact is destroyed, the mill can 
no longer produce good work, regardless of whether it 
is driven or not. The tang would keep on driving the 
mill, and the operator would not notice that the fit 
between mill and spindle had been destroyed. With a 
draw-in bolt intimate contact is assured and if this 
contact is not sufficient to drive the mill against a 
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certain cut, the only thing to do is to use a mill with 
heavier shank or drive in some other way. 

When the end mill is used over a very small portion of 
its length only, spiral teeth are of no benefit. But where 
it is used as an ordinary spiral mill, the spiral is of as 
much importance for smooth action as it is for spiral 
mills mounted on an arbor. On mills of this latter class 
a spiral angle of 25 deg. was recommended. If this 
angle were used on end mills a very sharp and rather 
weak point would be formed where the spiral teeth 
join the end teeth, so that an angle of not more than 
20 deg. is recommended for end mills. Fig. 139 shows 
a tabulation of the main dimensions of some sizes of 
end mills. 

There has been quite some controversy as to whether 
a right-hand or left-hand spiral should be used on a 
right-hand end mill. Experience has taught the writer 
the following: where a considerable portion of the 
length of the end mill is used for a cut, and where the 
material is steel or any other material forming strong 
chips, the spiral should be the same hand as the cutting 
direction of the mill; that is, a right-hand end mill 
should have a right-hand spiral, whereas a left-hand 
end mill should have a left-hand spiral. The right-hand 
spiral on a right-hand end mill has the tendency to pull 
the chips away from the work. If the spiral were the 
other hand, the chips would be crowded toward the work 
and would have to be chewed up by the mill in order to 
get out of the way. The only reason given for making 
a right-hand mill with a left-hand spiral is that the same 
cause which would pull the chips away from the work 
would also be the cause of pulling the mill out of the 
spindle. This argument is of very little strength. The 
pull is not sufficient to cause any trouble when the shank 
of the mill has a fair fit in the spindle. Besides, if the 
mill is of any considerable size it should be held in the 
spindle by a pull rod or draw-in bolt. 

When end mills are used for profiling on a hand- 
operated profiling machine, it is generally desirable to 
use them either without spiral or with the spiral in 
the opposite direction from that recommended for ord- 
inary practice. The spiral would act against a tendency 
of the cutter to cut too deep or below size. 

The end teeth of an end mill should be treated just 
like the ends of the blades of a large face mill; that is, 
the corners should preferably be beveled, a very small 
land at right angles to the axis should be provided and 
the rest of the teeth should be relieved. It used to be 
customary to extend the teeth of an end mill to a point 

















ADAPTER FOR DRIVING LARGE SHELL 


END MILL 


FIG. 141. 


as close to the center as it was possible to bring them, 
apparently with the idea that these long teeth would 
add to the cutting quality or the life of the cutter. As 
a matter of fact, all they did was simply make the grind- 
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ing so much more difficult. The present end mills are 
counterbored, and the counterbore is made as large and 
as deep as one dares to go without danger of weakening 
the remainder of the teeth too much. A deep counter- 
bore makes it possible to grind the cutter many more 
times. It may be said that the length of life of an end 
mill is proportional to the depth of the counterbore. To 
a certain extent the counterbore also assists in keeping 
the cutter cool, for with a sufficient supply of coolant 
the counterbore will be filled and the body of the cutter 
will be cooled from the inside as well as the outside. 

When end mills get to be beyond a certain diameter, 
it is no longer profitable to make them solid, though 
lately this matter has not been of as much importance 
as it used to be. Until a few years ago all end mills 
were made out of a single piece of steel, which was of 
the diameter of the largest part of the end mill. The 
mill part itself might be only 2 in. long, but the shank 
might be 7 or 8 in. For an end mill of 4 in. diameter, a 
piece of high-speed steel 4 in. or more in diameter and 
9 or 10 in. long would be required, whereas this high- 
grade metal was only required for 2 in. of its length. 
Nowadays, the shanks are often made of carbon steel 
and welded to the high-speed cutter. There is, of course, 
always the possibility that the weld is not perfect, 
so that, to a certain extent, welded cutters are viewed 
with suspicion. 
welded mills can be made quite successfully and without 
any more danger or breakage than solid cutters. In 
fact, it is possible to select for the shank a material 
which has greater strength than the high-speed steel 
itself. It is, however, necessary to do the welding in 
the proper way, and to allow enough extra metal on 
both shank and cutter for a flash. The amount cf extra 
material to be allowed for a weld should be equal to one- 
fourth of the diameter at the weld for each of the two 
pieces. If, for instance, the diameter of the cutter at the 
weld is to be 1} in., then an extra length of 2 in. should 
be allowed for the cutter and also for the shank. An- 
other point of importance in making welded cutters is 
to make the weld at a point where both pieces are of 
the same diameter. Of equal importance is the necessity 
of employing a _ butt-welding machine of sufficient 
capacity. 

Fig. 140 shows a tabulation cf the dimensions of some 
sizes of shell end mills. A shell end mill is in some way 
assembled with its shank. The methods of assembling 
vary considerably. For ordinary work, and even quite 
heavy work, the shrinking method can be very success- 
fully used. By this method the stub end of the shank 
which is to enter the shell is made from one-half to 
three-fourths of a thousandth larger than the bore of the 
shell. The shell is provided with a keyway and a key 
is laid in the stub end of the shank. Placing the shell 
in hot water expands the bore sufficiently to allow the 
shank to be driven in with light taps. To remove the 
shell it is again placed in hot water, which will expand 
the bore sufficiently for the shank to be driven out with- 
out much trouble. Care should be taken not to make the 
amount of shrink too great for a shrink naturally sets 
up heavy strains in the shell and might cause it to 
break, particularly across the corner of the keyway. 
This danger does not need to be taken too seriously if 
the proper dimensions for shank and bore are selected. 

Though the shrink drive gives quite good results for 
light and medium cuts, it is not quite sufficiently posi- 
tive for heavier cuts. When the shrink is no longer 


sufficient to, do all of the driving, the key which was 


The writer’s experience has been that, 
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laid in the stub end of the shank must do part and may- 
be all of the driving and has a tendency to split the 
cutter. Breakage of shell end mills by splitting at the 
keyway is quite a common occurrence when this style 
of drive is used. For this reason it is preferable to do 
the driving by means of a cross-key at the rear surface 
of the mill. This method is shown in Fig. 140. 

Though this cross-key assures a good drive bstween 
the shank and the end mill, yet it does not solve the 
problem of driving the shank positively. It may be 
quite easy to give a powerful drive to a 2-in. end mill 
by means of a No. 12 B. & S. taper, but such a drive 
would not be sufficient for a 6 in. shell end mill when 
it is used to its full cutting capacity. Fig. 141 shows 
how this difficulty may be overcome by making an 
adapter which is driven from the spindle by means of a 
cross-key, which in its turn drives the mill by means 
of a cross-key, and which is centered on the spindle nose. 


Ordering Materials by the Month 
By Peter F. O’SHEA 


The cost of keeping an inventory of materials on hand 
is so great, especially of late, that if even a small part 
of this material is stocked longer than is absolutely 
necessary, waste is involved that should be e'iminated. 
The favorite method of maintaining stock is by maxi- 
mum and minimum method, so that when the stock 
sinks to a certain dangerously low point it is at once 
renewed; but the supply is never raised above a cer- 
tain maximum. Between these two limits, however, 
there is considerable margin, which varies from month 
to month, so that at certain periods of the year or 
during a dull season the stock will last a long time. 

The Ritter Dental Manufacturing Co. finds that it 
saves a great deal of this time and speeds up its turn- 
over of raw materials by keeping stock on the basis of 
one-month’s parts. Eash month the manufacturing re- 
quirements for the next month are determined, and a 
sheet is issued to each department showing the cor- 
responding quantity of each part that is to be made. A 
similar sheet goes to the raw-material stores’ clerk. 
He looks up his inventory cards and sees whether or 
not the required quantity is on hand. This quantity 
in a given month may be less than the former minimum. 
If a barely sufficient supply is on hand no new order 
is placed. 

This method came in especially handy when the re- 
cent slump struck the market and caused a decrease in 
output. It is a more flexible method than the estab- 
lishment of a standard maximum and minimum. Of 
course, the stores’ clerk or the purchasing department 
should adjust its maximum and minimum to suit trade 
conditions, but this frequently is a very complicated 
matter requiring skill and judgment, and, therefore, is 
likely to be overlooked in the stress of routine work. 
Moreover, a card upon which several changes of maxti- 
mum and minimum have been made does not remain 
very neat. 


A Man’s Greatest Mistake 
By F. C. BRYANT 

The sketch appearing on page 272 of the American 
Machinist has, I believe, a wrong caption. 

The caption should read: “The Man Who Is Making 
His Greatest Mistake.” For it is the writer’s firm 
belief that the man who ventures nothing is making a 
greater mistake than he who tries much and fails. 
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Methods of Motor Assembly 





Assembling the Essex Pistons and Connecting Rods—Testing Squareness of Pistons— 


HE proper assembling of motors has more to do 
with their satisfactory performance than many 
In some cases good workman- 
ship on the motor parts is neutralized by lack of care 


seem to realize. 


FIG 1 ASSEMBLING PISTONS AND CONNECTING 


in assembling and the ccmpleted motor may be no more 
satisfactory than one which is carefully assembled from 


parts not so accurate. 


Without going into extreme dotaiis, the following 
illustrations show the high spots in the assembly of 











The Testing Room and Motor Stands 
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the Essex motor. 


As the way in which a motor is as 


sembled has much to do with its running qualities it is 
interesting to note the care taken in the various opera- 
tions shown. 





“OU ANRENESS O| PISTONS 


Fig. 1 shows the piston-pin bushings being pressed 
into the connecting rods and the rods being assembled 


to the pistons by means of the floating piston pins 





ASSEMBL.\ 











shown. 








Three assembled pistons and rods are shown 
against the back of the bench in the foreground, the 


piston pins being tried in the 
red bushings before being as- 
sembled, as can be seen. 

The cylinders are studded 
before going to the assem- 
bling department, a lot being 
shown in Fig. 2. They are 
moved to the assembly depart- 
ment on the roller conveyors 
shown. 

Before fastening the cylin- 
der block to the engine base 
cr crankcase the crankshaft 
and camshaft are assembled in 
the revolving frame shown in 
Fig. 3. Here a testing block 
1, which is in the form of half 
a cylinder block, is bolted into 
place, and the connecting rods 

nd pistons tested for square- 
ness at different points of the 
stroke before the cylinder 
block is put into place. It will 
be noted that the cylinder 
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overhead track at A, with 
side thrust rollers as at B. 
Moving along this track, the 
department shown in Fig. 5 is 
reached. Here the oil pans or 
lower halves of crankcases are 
put on, the timing gear covers 
put in place and the motors 
are then ready for the block 
test. 

The motors are handled by 
the overhead crane shown in 
both Figs. 5 and 6, the latter 
showing the kind of hook or 
tongs used in lifting the mo- 
tors. The motors can be 
quickly handled and placed in 
the proper stands without de- 
lay by this device. 

Fig. 6 gives an idea of the 
size of the testing room and 
also shows the convenient ar- 
rangement of the _ testing 
stands. The motor is clamped 
at four points, as when in the 
car. The inlet and exhaust 








FIG. 4 TRAVELING ASSEMBLING STANDS USED 


block studs are protected by short lengths of rubber hose 
which keep the threads from injury and also safeguard 
the knuckles and elbows of the operators. The timing 
gear B is hung where it can be conveniently reached 
when the assembler is ready for it. 

After being assured that the piston movements with 
relation to the crankshaft are correct the cylinder 
blocks are put in place, the line proceeding as in Fig. 4, 
by means of the carriers which are supported in the 








RIG ASSEMBLING OIL PAN AND TIMING 


GEAR COVER 


connections are readily made 
by means of the quick acting 
handles A and B. The thermometers C and D show the 
temperature of the cooling water as it goes into and 
leaves the motor. Drop pans are provided and the funnel 
E carries off any surplus oil and makes it easily possible 
to keep the floor of the testing room clean and free from 
oil and grease. 

There are electrical connections on every stand, both 
for testing the starter and supplying current for igni- 
tion. A little examination of the floor construction will 
show that the stands are lo- 
cated over a sort of subway 
which carries all piping and 
wiring and which is readily 
accessible by lifting one of 
the floor plates as F. 


The Oakland Motor 


One of the reasons that 
assembling methods. differ 
widely in various motor shops 
is on account of the differ- 
ence in production. As the 
production increases it be- 
comes necessary to introduce 
new methods which allow 
a steady flow of material 
from one end of the depart- 
ment to the other, from the 
time the material enters the 
department until thecompleted 
motor is on the way to the 
test stand. The view in Fig. 
7 shows the cylinder blocks 
starting on their way from 
the final machining operation 
to the assembling department. 
Plain slides are used in this 
case. One of the first assem- 
bling operations is to insert 
the studs which hold the main 





ane fm =” 


a 


i¢ +] 


~~ ea me 








April 14, 1921 


bearing caps in place. A 
crankshaft balancing machine 
is shown at A. The connect- 
ing rods and pistons are fed 
into the lines as the motor 
blocks pass toward the further 
end of the room. 

In Fig. 8 we have the be- 
ginning of the “burning in” 
of the crankshaft bearings. 
The cylinder block is clamped 
in position at A, the hand- 
wheel B making the operation 
very easy. The _ transmis- 
sion at C is driven by an elec- 
tric motor and allows various 
speeds to be easily obtained. 
It will be noted that the cyl- 
inder block has simply been 
switched off the main line for 
“burning in,” and after this 
cshas been accomplished it 
swings back into the line and 
goes on toward final assem- 
blage. 
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Fig. 9 shows one of the 
motors with the crankshaft 
and flywheel in place and the six pistons with their 
connecting rods in the cylinders but not in place on the 
shaft. 

After the connecting rods are put in position the 
cylinder block is again switched off the main line and 
goes to another motor as shown in Fig. 10 to have the 
connecting rod bearings “burned in,” as with the main 
bearings. Fig. 10 also shows very clearly the method 
of clamping and the ease with which it can be done. 


7 








Fria, 6. 


THE MOTOR TESTING ROOM 
The slide A is provided with the handle B so as to allow 
it to be easily moved into clamping position. The clam>- 
ing screw C is provided with a good-sized handwheel 
and handle which allows rapid clamping. 

After the final “burning in,” the oil pan or lower 
crankcase is put in position, the motor turned over and 
mounted in the cradle shown at A, Fig. 11. This cradle 
has casters which run in the channel irons shown. 
Mounted on the cradle the motor is moved along for 
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FIG. 9 PUTTING LN PISTONS AND RODS 
further assembling, including the putting on ef cylinder 
heads, valves, starter and generator. At the end cf this 
runway is a small overhead crane which carries the 
motors to the testing stand. 

Different devices are used for running in crankshafts 
and connecting rods. Fig. 12 shows the machine used 
in Plant No. 3 of the Studebaker factory in Detroit. 
The rods are mounted en the crankshaft, which is placed 
in the machine and held by the four bearing caps shown. 
Che crankshaft is driven from a belted pulley at the 
right, the upper end of the connecting rods being guided 
by the plates A and B. The ylate B swings down over 
the end of the rod, confining the ends of te piston pins 
n the ways shown and guiding the upper end of the 
feds during the running-in opcraticn. The cover C is 
let down over the rods to keep the oil from being thrown 
the shop. 


Part of the Ford Assembly 
A busy portion cf the Ferd motor assembly depart- 
ment is shown in Fig. 13. This view also gives something 
of an idea as to the method of using conveyors of vari- 
ous kinds and the way in which the motors are handled 
The motors are brought in from the left 


over 


gonerally. 


+; runways shown, being mounted on small 


along the cro 

















FIG. 10. “BURNING IN” ROD BEARINGS 
special trucks, as can be seen on close examination. 
The overhead conveyors at each side of the picture, 
A and B, keep the assemblers supplied with the different 
parts which are to go in place. The conveyor at A is 
handling transmission covers, while the conveyor on the 
rizht handles inlet and exhaust manifolds as at C. 

Nuts and bolts are tightened by a modified electri- 
cally driven drill as at D and ZL. These portable 
machines are provided with counterweights which travel 
inside the pipes F, the pipes being hung from small 
trolleys so as to be readily moved along the high beams 
suspended from the roof. This arrangement enables the 
machines to be very easily handicd and to be moved as 
far as necessary alqng the track. The machines contain 
a friction driving device which slips as soon as the bolt 
or nut has beca t’ thtened to a predetermined amount. 

When fcr any special reason it is necessary to take « 
motor cut of the line the device shown at G makes it 
easily possible to do so, rapidly and without undue 
effort on the part of the worker. This device consists 
simply of a long lever, suspended near one end by a 
chain frem overhead and the short end provided with a 
pair of special tongs as shown. Dropping the hooks or 
tongs into position on a motor and bearing down on the 
outer end of the long lever makes it not only easy to 
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FLG. 13. 4 CORNER IN THE FINAL ASSEMBLY DEPARTMENT 


lift the motcr but to swing it out of place and on to the 
stand shown 

After the motcrs pass down the tracks they come to 
the testing department as shown in Fig. 14. Here both 
manifolds may be seen in position and the motor is 
ready for the final running-in. 

The motor is mounted on the stand shown, each stand 
being provided with an electric motor capable of driving 
it at the proper speed. Each motor is provided with a 
full equipment of electrical instruments and this test 
definitely measures the load or power required to run 
the motor, or in other words the friction load. 

It has been found that as the motors are set up in 
assembly it requires about 90 amperes to start them. 
This must decrease to 25 amperes at the end of a ten- 
minute run or the motor goes back to find the cause of 











the extra friction. This method makes a very accurate 
way of measuring the internal friction of the motor, 
and shows the maximum friction load that will be re- 
quired while the motor is new and the bearings tight. 


More Advice on Packing 

The Journal of the American Bankers Association 
has this to say to those who contemplate going into 
South American markets: 

The transportation problems in Central and South 
America are scarcely known in this country. Few 
people realize the transfers necessary and the various 
kinds of transportation used to convey an article fron 
the United States to Bogota, Colombia, a city of 150,000 
inhabitants, 700 miles up the Magdalena River and 
more than a mile and a half up in the air. Few people 
realize that ocean steamers 
can ply the Amazon River and 
its tributaries into countries 
on the west coast. In othe: 
words, Ecuador and Peru o) 
the west coast have navigatio) 
facilities from both the At 
lantic and the Pacific oceans 

On the other hand, most of 
the commerce in Central and 
South America travels oO 
mule back, llama back and 
wagons, on difficult paths o 
no paths at all, and the good 
must be packed properly to 
stand the strain and to enable 


} 


them to be carried by vel lf 
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HERE is a general complaint that the average 

worker lacks interest in his work—that quitting 

time and pay day are the two main factors in 
his mind. This is too true in many cases, but it is 
the penalty we have paid for over-specialization in 
industry; for developing machining methods at the 
expense of the individuality of the worker. We are 
learning, however, that interest can be stimulated and 
that it is much better for all concerned when this is 
done. 

In the old days the apprentice often lived with the 
owner of the shop. He knew all about the work that 
came in, its difficulties and the way they werc overcome. 
He heard the problems discussed, he saw just how the 
work was done and in many cases helped to do it. The 
machinist was of necessity an all around man who usu- 
ally handled a job from start to finish and it was very 
natural that he should be keenly interested in it. But 
his interest would have been killed at once if he had 
only drilled one size holes in the same piece day after 
day, without even knowing what the piece was to be 
used for. 


HUMANIZING METHODS 


sub-division of work are here 
to stay, but they must be modified and humanized so 
as to consider the personality of the man who does 
the work. For without this you cannot secure interest, 
and without interest, production lags, the man becomes 


The new methods of 


dull or sullen and there is no joy in the work. 
Interesting men in their work may be easy or diffi- 
cult, depending on both the work and the men. Exact 


are out of the question, but sugges- 
tions can and will be given. These suggestions can be 
modified by the firm’s attitude or policy, but a liberal 
attitude on its part will be of great help to the foreman. 
If the management insists on the old policy of keeping 
their work, the foreman who 
and better work, had better 
much in such 


directions or rules 


the men in ignorance of 
wants to climb into bigger 


connection—he 


hunt a new cannot grow 
a place. 

The direct question how can a foreman help to 
nterest his men in their work? 

First of all by being sure that they understand what 


If the department makes onl) 
product, let them know ‘about 
why it must be made well and 
to keep the production of the 
Keep the idea of 


they are doing and why. 
1 part of the 
this part, what 
hat the output must be 
where it 


complete 
it does, 
belongs 


whole plant up 
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quality always uppermost. Show them the advertise- 
ments and point out that it is the job of the shop to 


try to make every claim come true to the customer. 
Be sure that each man knows just what his part 
plays in the complete unit. Show how slighted work 


will affect the whole product—how this hurts the reputa- 
tion of the firm and means loss of orders, laying off 
of men and harms all concerned. 


THE MATERIALS THEY USE 


The more the men 
work with, the better. 
be emphasized to increase interest. 


know about the material they 
It is another point which can 
Where does the 


iron and copper and coal come from—how is it mined 
how does it get here—what does it cost? 
What 


How do we 
get brass and aluminum? is the difference be- 


tween brass and bronze? 





THERE IS A GENERAL COMPLaINT THAT THE AVERAGI 
WORKER THINKS ONLY OF QUITTING TIME 
AND PAY DAY 


Photographs of the product in use in various parts 
of the country—and of the world—together with maps 
with the distance marked from the factory to the dif- 
all help to arouse interest in the work. 


ferent points, 
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If there are foreign workers, any photographs of their 
own country, particularly in connection with the prod- 
uct, can hardly fail to arouse and maintain interest. 


CONNECTING THE WORKER AND HIS WoRK 


The main thing, however, is to connect the individual 
worker with his work; to make him see how his work 
connects with the next operation, or if he spoils this 





IN THE OLD DAYS THE APPRENTICE OFTEN LIVED WITH 
THE OWNER OF THE SHOP 


piece, that he has wasted the labor of all who have 
worked on it previously. The cost of the material 
and of the labor, the delay to the completion of the 
product by spoiled work, and all such problems, will help 
in promoting the family feeling which marked the small 
shop of the olden days. 

Some of the more progressive shops are trying the 
experiment of training men to do two or more opera- 
tions as a means of increasing their interest. If this 
means the finishing of the piece, so much the better, 
for the completed product means more to anyone than 
a small part of the work possibly can. This must 
be done cautiously, however, because temperaments vary 
widely and it may not always work. And whatever you 
try, do not count on perfect results every time—we 
are bound to be disappointed at times. A thing that 
will work perfectly with one man may fail with the 
next owing to a difference in the temperament or train- 
ing of the individual. 

There is another factor which must be reckoned with 
also. When some kinds of men have grown accustomed 
to repetition work they often lose the desire for 2 
change, they become almost automatons and do not care 
to change. But we must not forget that men who 
grow to want their thinking done for them in the 
shop are also very apt to let others think for them 
outside of the shop, in civil or community life. 

And we have no means of being sure that the right 
men will act as leaders. It is much safer to have men 
think for themselves both in the shop and out. 


MECHANICAL FACTS USUALLY INTEREST MEN 


The most common shop operations involve interesting 
mechanical facts and contain valuable lessons. They 
also afford many opportunities of rousing interest of 
various kinds and degrees, depending on the mentality 
of the men being dealt with. Much also depends on 
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the personality of the foreman and the way in which 
he approaches the men. 

When dealing with uneducated types, with men who 
have never had opportunities for learning, a sort of 
big brother attitude will usually secure confidence and 
interest. The main thing is to show that vou are abso- 
lutely square in all your dealings, for nothing is more 
appreciated, even by the most ignorant. 

The man who snags castings can be told about the 
wheel he uses, the millions of little pieces of diamond 
nardness that cut small pieces of metal as the wheel 
rubs against the iron, has its appeal to many minds, 
even of the helper type. The way the abrasive is 
made in electric furnaces with electricity which comes 
from the water power of Niagara or other great water 
falls, can be made interesting. The molding and bak- 
ing of the wheel, the need of care in making the wheel 
sO that it will not burst, and what happens when it 
does burst unless guards are provided, all affect the 
man who snags castings. The safeguards, the use of 
goggles, the necessity of keeping the work from jam- 
ming between the wheel and the rest, are all points 
which can be used in various ways. 


THE COST OF THINGS 


The prices of grinding wheels and other things are 
always of interest, and it is a good thing to have men 
know what the tools they use cost. It all helps in 
counteracting the notion that everything beside the 
cost of labor and material is clear profit—and this is 
the cause of much discontent. 

The user of drills, even on commonplace drilling 
operations, will be interested in knowing how drills 
are made and the ways in which they should be used. 
The motion-picture film issued by the Cleveland Twist 
Drill Co. on drills and drilling has proved a great help 
in many shops. Other films can also be obtained and 
the motion picture will be found a great help in many 





MEN WHO GROW TO WANT THEIR THINKING DONE FOR 
THEM IN THE SHOP ARE ALSO APT TO LET QTHERS 
THINK FOR THEM OUTSIDE OF THE SHOP 


ways in interesting men in the machines they use as 
well as in those they build. 

The motion picture can show the men how coal, iron 
and copper are mined and made into the commercial 
metals which they use. In a similar way it can show 
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them the uses of their own product under difficult and 
If for example, the shop product 
is a motor truck, motion pictures showing the trucks 


trying circumstances. 


pulling out of bad holes, overcoming obstacles which 
could not be surmounted except for good materials and 
good workmanship, cannot fail to put a thrill into the 
blood of every man who helped to build them. This of 
course always assumes that the management big 
enough to treat its men fairly and plays its end of 
the game fairly and squarely. Unless it does, all work 
of this kind is wasted. The foundation must be right 
in this case the foundation the 


1S 


and he gins at top. 
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If the worker is shown how such apparently little 
things as the cleaning mixture for washing machine 
parts, the kind of slushing compound for preventing 
rust and similar problems, are given close and careful 
study by highly skilled engineers, their own jobs take 
on a different aspect. The importance of little things 
should be impressed on each man as they frequently 
overlook the effect of small things on the output or the 
reputation of the shop. In other words, the more the 
average worker knows about the product and the prob- 
lems of manufacturing it, the better for him and for 
the work. 


Tools and Operations in a Railroad 
Blacksmith Shop 


Practical Value of Sample Boards, for Heavy Work—Device for Handling Forging 
at Furnace and Anvil—Bulldozer Dies and How They Are Used 


BY 


HE accompanying illustrations show some of the 

equipment and metheds used for forging and 

forming locomotive and car parts in a Western 
railroad shop. 

We are accustcmed to see in certain manufacturing 
plants, sample boards carrying parts which are made 
cs a regular product of the factory. These samples aid 
in many in getting tools and gages made up 
properly, and lead to a complete understanding as to 
just what a particular piece is like. They may be used 
in conjunction with drawings, or by themselves as a 
check on the accuracy of duplicate parts produced in 
their likeness, as they considered models or 
master parts by which manufactured pieces may be 
checked. It is not often, however, that the sample board 
is used to any extent in connection with such heavy 
work as locomotive and car forgings. As a matter of 
fact, there is no place in which such sample boards are 
more useful than the railroad blacksmith shop. 

In Fig. 1 are shown some large sample boards with 
forged parts made at the Southern Pacific shops in 
Sacramento, Cal. These boards have proved of great 
aid in the production of certain classes of parts. As a 
rule a drawing cr sketch for a blacksmith in a railroad 
shop or elsewhere, does not carry any extra number of 
dimensions, and if the regular machine-shop blueprint 
is used there are apt to be so many figures of no im- 
portance to the blacksmith that they lead to more or 
less confusion. 


Cases 


can be 


Consequently, a real sample of the forg- 














FRANK A. STANLEY 


ing is cften an aid in keeping before the blacksmith just 
what the part is to be like when it leaves the anvil. He 
may measure or caliper any portion of the sample forg- 
ing for duplication cf dimensicn and such samples 
also form a check on the accuracy of general forgings, 
as well as for numercus other parts. 

The shops referred to above do a great deal cf forg 
ing, forming and bending work and many bulldozers and 
other tools are used for forming engine and car parts. 
Some of this work is illustrated in the accompanying 
half-tones. In Fig. 2 is shown a frame forging under 
way with the work in the fire and the outer end clamped 
between angle sections A for holding in the chain sling. 
The ferging is turned by a form of pilot wheel B which 
enables the work to be handled in the fire and under 
the hammer without difficulty. 

Bulldozer dies are used for forming draft sill reinforc- 
ing plates, truck frame parts, car corner irons, draw- 
bars, carry-irons, etc. The dies shown in Fig. 3 are 
for manufacturing push-pole corner irons for box cars. 
The corner iron as formed is shown resting on one of 
the dies at the right. Corner irons are made right- and 
left-hand, two of each for a car. The material is open 
hearth steel in. thick, sheared to 7{ in. wide and 
measures, after being formed to a right-angle, in. 
on the one leg and 15! in. on the other. The plate of 
metal is heated and placed in the dies. One stroke of 


the bulldozer does the work of forming the pocket and 
at the same time the corner is bent to a right-angle as 











FIG. 2 \ FRAME FORGING IN THE FURNACE 
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FIG. 3. DIES FOR CORNER IRONS 
FIG. 5 BENDING DIES FOR FLOOR RACK HINGE 
shown. The dies are made of cast iron. The lever 


clamps the work for the forming operation. This lever 
is connected by a bolt to the upper end of the clamp- 
ing strap and the lower horn on the fork bears against 
a lug on the die so that when the handle is pulled down 
a powerful clamping effect is exerted to hold the work 
against the die. The pocket in the work is 14 in. deep 
from the highest point, while near the corner of the 
iron it runs out to nothing so that its circumference is 
approximately two thirds of a circle. 

The dies in Fig. 4 are for making draw-bar carry- 
irons for flat cars, one of the formed irons being shown 
under the punch in the illustraticn at the right. 

The cperation in the bulldczer dies is forming the 
ends of the carry-iron at right-angles to the body, and 
the punching of four {8 in. holes for bolts by which 
the part is afterward secured in place on the car. The 
material is 1 in. thick by 3 in. wide and the work is 
performed in the one heat. 

Clamping the metal for the operation is accomplished 
by means of the hinged plate at the front of the die and 
the forked lever pivoted to the plate. The plate is pro- 
vided with four clearance holes for the passage of the 
piercing punches and acts as a stripper for them upon 
their return stroke. The die block carries a steel face 
in which are inserted four steel dies, that are readily 
kept in good condition and easily replaced when worn to 
a point where no longer serviceable. Similarly, the four 
piercing punches are secured in the head by screws 
which allow the punches to be removed for sharpening 
or replaced when worn out. 

The dies in Fig. 5 are bending and forming tools for 
hinges for floor racks used on refrigerator cars. This 
outfit is used in connection with a pneumatic machine 
having a horizontal piston connected to a toggle arrange- 
ment, for closing the jaws and bending the hot pieces 
of metal around the forming post at the center of the 
device. At the same time the jaws, in swinging around 
under the toggle action, form the right-angle bends in 
the metal at A and A; also around the corners of the 
jaws at B and B. A variety of work can be accom- 
plished on this type of apparatus, different jaws of 
special character being used for the different classes of 
jobs. 




















DIES FOR DRAWBAR CARRY-ITLRONS 
DIES FOR BEADING TOOLS 


rilqG. 4 
FIG. 6. 


Beading tools for boiler tubes are used extensivel) 
in the shops and are made in quantities for both fire 
and superheater tubes in the dies shown in Fig. 6. The 


? 2" 2 














TOOLS 


IG. 7 \ GAGE FOR LEADING 


tools wear, particularly at the throat, where the impact 
is taken against the work and it is important that the 
degree of wear and consequent change of shape at this 
point be held within certain limits and so checked by 
suitable gages that the tools may be corrected or re- 
placed when the wear has reached the limit established 
by the gages. One of the beading tools is shown lying 
on the top of a forging die. In making these tools in 
quantities of, say, several hundred at a time, the an- 
nealed octagon steel is cut to length and the }}-in. 
diameter shank is turned to its length of 24 in. Then 
the blanks are heated and the operations of flattening, 
punching and forming the beading ends are performed 
by the dies. The fins are removed, the edges rounded 
and the tools are hardened and tempered. One of the 
gages referred to is shown in Fig. 7. The end at the 
right is for the contour of a new beading tool, the othe: 
end is for limit of wear as the tool is used. Thus at 
point A the gage has a radius of in. for the new too 
while on the limit end the corresponding radius at A 
is #4: in. The shank of the tool rests along edge B for 
the gaging of the new tool, and along edge PB for gaviny 
for wea! 
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Magnetic Chucks—V 


By ELLSWORTH SHELDON 


650 AMERICAN 
Associate Editor, 

(Continued from last week's issue) 
OILS for the Blanchard chuck are wound from 


number 16 and 18 cotton-insuiated copper wire. 
There are two coils in the 16-in.; four in the 26- 
in.; and five in the 30-in. chuck. A set of coils for the 
larger chuck is shown in Fig. 81 ready to be put in place. 
The coils shown on the truck in Fig. 82 have just come 
from the winding machine and are waiting to be taped. 





FIG. 81. A SET OF ENERGIZING COILS FOR A 30-IN. CHUCK 


The coil winding and taping apparatus is shown in 
Figs. 83 and 84. The coils are wound upon separable 
wooden bobbins mounted upon the faceplate of the 
motor-driven winding device, which may be seen to 
better advantage in Fig. 83. The device is started and 
stopped and the speed is controlled by means of a 
treadle so that the operator has his hands free to guide 
the wire. 

A skill acquired by long experience enables the oner- 
ator to lay on the wire as smoothly as thread is laid 
on a spool by an automatic thread-winding machine. 
When the right number of turns is laid on (a counter 
on the winding device attends to the measuring) tem- 
porary binders of tape are tied about the coil and the 
bobbin is removed. After a sufficient number of coils 
are wound and tied they are wrapped with tape by the 
ingenious machine shown in Figs. 84 and 85. 

Although this taping machine is a regularly marketed 
product its application is limited and it is therefore 
not well known. Because it is one of those devices 
the operation of which seems so obscure, yet when in 
operation is so extremely simple as to make the observer 
exasperated to think that he did not understand it at 
once, it will be described. 

The C-shaped part of the frame A, Fig. 84, covers 
and forms a bearing for an interrupted ring of brass 
having gear teeth upon its periphery as shown in the 
perspective, Fig. 85. This ring is driven by two pinions 
spaced far enough apart so that despite the open part 
of the ring the gear will not run out of mesh with 
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both pinions at the same time, and the pinions are 
both geared from one driving shaft so that the ring 
turns as readily and continuously as if it were a com- 
plete circle. The table clamps to the bench before the 
machine at the right height to bring the coil that is 
to be taped to the center of the winder. Radially dis- 
posed rollers in this table facilitate the handling of the 
heavy coil. 

Placing a coil in position as shown in Fig. 84 the 
free end of the tape, drawn frem a spool under the 
table, is wrapped by hand two or three times around 
the coil and drawn taut so that it will not pull away. 
The machine is then started and the revolving brass 
ring, carrying the tape with it, wraps tape around the 
coil as the latter is turned slowly on its axis by hand 
so that the tape is laid spirally. The reader will prob- 
ably want to know at this juncture why the tape does 
not wind up on the outside or the brass ring; it does 
—that is why there are rollers in the channel of the 
ring; but the tape that is wrapping around the coil is 
being drawn from the underside of the rapidly increas- 
ing skein that is being wound onto the ring. 

After the ring has made about twenty revolutions, 
wrapping during this time twenty turns of tape around 
the coil and also wrapping twenty turns about itself, 
it is stopped and the tape leading to the spool is cut. 
Upon starting again the ring continues to wrap tape 
about the coil, still drawing from the underside of the 
skein, until the wrapping is finished or the supply of 
tape exhausted. If the tape has been cut from the 

spool at the right 
4 time, these two con- 
ditions wili be 
reached _simultane- 
ously. After the 
taping is _ finished 
the coils are ready 
for the insulating 
compound by which 
they are protected 
from moisture. The 

machinery for im- 

pregnating them 

consists of two 
tanks, one of which 
can be sealed against 
| atmospheric pres- 
sure, a vacuum pump 





FIG. 82. COILS WOUND READY 
FOR TAPING and an air pres- 

sure pump. Both 

tanks contain steam pipes for heating the impreg- 
nating compound. Coils to be impregnated are 
loosely overlaid (individually, and by hand) with a 


cheap porous tape and then stacked in the vacuum tank, 
which at this stage is empty. After the tank is filled 
with coils it is closed and sealed, the air exhausted, and 
the steam turned on. The coils are thus heated and 
dried in what is nearly a complete vacuum. 

When a sufficient time has elapsed to insure that the 
coils are thoroughly dry, a valve in the pipe connecting 
the two tanks is opened and the liquid compound, having 
in the meantime been heated by the steam pipes in the 
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FIG. 83 WINDLNG A COLI 


open tank, is drawn into the vacuum tank, covering 
the coils. 

When the vacuum tank is full of compound the con- 
necting valve is closed, air admitted to the tank, and 
finally air pressure is raised by the pressure pump, 
driving the impregnating fluid to every part of the coil. 

Remaining under pressure for some moments in the 
hot liquid, the connecting valve is again opened, when 
the air pressure on the surface quickly drives the liquid 
back to the open tank. The excess of air pressure in 
the vacuum tank is now released, after which the tank 
can be opened and the coils taken out. 

The object of the preliminary covering is now evident, 
as this outer layer is stripped off, taking any excess of 
compound with it and leaving each coil smooth. A coil 
thus treated is reasonably safe from the intrusion of 
moisture unless the latter is accompanied by some 
chemical that will attack and break down the compound. 


ASSEMBLING THE CHUCKS 


The operation of assembling the chucks is shown in 
Fig. 86. Usually four chucks are carried along to- 
gether, but in this case the operations are shown in 
progression. 








FIG. 84 TAPING A COLL 
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Nearest the observer is a chuck 
body which has been cleaned and dried 
ready for the assembling. Next, 
strips of fiber are laid on the bottom 
of the groove (which becomes the top 
when the chucks are finished, for they 
are turned bottom side up for assem- 
bling) and other strips are stood up 
; edgewise at either side of each 
a | groove; the object being to forestall 
any possible abrasion of the coils when 
the latter are set in place, for it is in- 
tended to have them fit rather snugly. 

In the third chuck from the observer 
the coils have been set in, and in the 
chuck next the instrument board the 
| final filling of insulating compound has 
been poured and the fiber cushions or 
bearers which eventually take the 





weight of the coils have been placed. 
Fig. 87 shows a clearer view of this 
last chuck; which is ready to close. In 
the regular assembling operation cur- 
rent is turned on as soon as the coils 
ure in place and connected up, the meters showing in- 
stantly whether or not anything is wrong with the wir- 
ing. The “main poles,” as the divisions between the coils 
are termed, are tested before the cover plate is put on, 
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TAPING MACHINI 


with a dipping needle which should show the poles to 
be alternately north and south as the center of the chuck 
is approached. If the needle turns over as it passes 
each pole it assures the assembler that the coils have 
been put in the right way; for it is essential to have the 
current flow in opposite directions in adjacent coils, else 
consequent poles instead of normal ones would be estab 
lished and the magnetic effect would be neutralized 
The leading-in wires from the coils are not joined 
together from coil to coil but are all brought to the 
terminal block seen in Fig. 87, and here provision is 
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FIG. 86. CHUCKS IN PROCESS OF ASSEMBLING 
made to connect all four coils in series when the chuck 
is to be used on a 220-volt connect the 
inner and outer coil in series, the second and third coils 
in series, and the two pairs thus formed in parallel 
when 110-volt The current 
sumption in watts is the same in either case. 
There is of course much more wire in the outer coil 
than in the others. In making up the two pairs in the 
above case, joining the large ccil to the small one makes 
the combined amount of wire equal to that in the com- 
bined intermediate coils, therefore the two pairs are 
in electrical balance. Bringing the leading-in wires to 
the terminal block instead of joining them together 
provides a means of changing a chuck from 110 volts 
to 220 volts, and vice-versa, without disassembling it. 
The Blanchard chuck is built for hard, heavy work 
and to withstand rough usage. DPecause much of the 
work that comes to it consists of rough castings, upon 


circuit, or to 


current is available. con- 
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FIG. 87 
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CHUCK READY FOR THE BOTTOM PLAT! 


which the magnetic grip is far less powerful than upon 
smooth surfaces, it must possess more than ordinar\ 
holding power, and this desideratum is attained by the 
use of soft steel of high magnetic permeability for the 
entire magnetic circuit of the chuck; by the concentric 
disposition of the coils, which permits the fullest pos- 
sible utilization of the space; and by the ample cross- 
section of the magnetic path, so that in holding work 
that ccvers large areas of the chuck surface the mag- 
netic currents are not choked by reason of a restricted 
path in the chuck itself. 

The Blanchard chuck shows a somewhat higher cur- 
rent eonsumption in relation to its superficial area than 
other chucks for the reason that the unbroken web of 
steel between the bottom of the brass filled grooves 
and the coil chambers must be saturated; but this dis- 
advantage when compared with the amount of work 
turned cut by the machine is so small as to be negligible 


, 


Hardening Hammer Die Blocks 


T THE convention of the American Society for 
Steel Treating, in Philadelphia, Pa., a paper 
entitled “Hardening Hammer Die Blocks’ was 

read by R. B. Kerr, foreman of the heat-treating depart- 
ment at the John Deere Harvester Works, East Moline, 
(ll. The methods he suggested have been in use under 
his direction for a number of years and are offered, as 
he said, “not with the idea that they are perfect, but 
with the hope that they may be helpful.” The following 
from Mr. Kerr’s paper: 

While die blocks can be heated successfully in either coke 
or oil furnaces or even in the smith’s forge, a gas-heated 
furnace of the oven type is by far the most convenient and 
satisfactory for this work 

When heating dies the considerable air 
to burn fuel oil extreme 
scaling or surface decarburization in the parts to 
of the muffle 
heating chamber completely inclosed, or if this is 
should for protection be packed face 


is abstracted 


pressure required 


makes necessary the most care to 
prevent 
be treated. The furnace, therefore, should be 
type, the 


not available, the die 


down in a gas-tight box of suitable size half-filled with 
charcoal, and the whole thing heated up If the piece to 
be leated is of considerable size, the packing box should be 
made with hinged ends which fold down out of the way so 


that the die can be lifted out readily by grab hodks or a 
sling. This “safety first” method entails some extra worl 
and inconvenience, but the results justify it. Personally, 
the writer can testify through considerable experience that 


it is better to go to some extra trouble to assure 


succes 





than to have an opportunity later on to frame up excuses 
that will pass when asked to explain “how it happened.” 

It might be said that this method of pack-hardening is 
excellent for heating dies and tools of nearly all descrip- 
tions. The parts come out of the packing box uniformly 
heated with a surface perfectly free from scale and in the 
best possible condition for hardening. The process is an 
old and successful way of heating steel. It deserves to be 
more widely known and practiced. 

Whatever the type of furnace used or the means em 
ployed the all-important thing is te get a good heat on the 
die; a thorough, slow-soaking, uniform heat, for upon that 
depends to a great extent the success or failure of the ope: 
ation. Particularly for the benefit of the younger steel 
treaters it may be said that thorough careful heating, more 
especially when handling comparatively large blocks of 
steel, is most essential. It is the author’s opinion, based 
on a long and varied experience in hardening steel, that 
more dies and tools ruined by careless heating tha) 
from all other causes combined. 

For heating, a gas-fired oven furnace of ample capacity 
should be used as being most convenient and suitable for 
the job. If the oven is already hot, so much the better; 
if not, bring it up pretty well before putting in the work. 
Dies of any description should not be put into a cold fw 
Nothing is gained in time, and besides, some chances 
of surface decarburization are offered with a rapidly rising 
heat. 

Place the die in the furnace face down, unless the natur 
of the impressions makes this impossible; in which 
it is good practice to protect the surface from possible ease 


are 


nace. 


event 
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yy laying a closely fitting piece of asbestos or sheet steel 
n top while heating. As another precaution, if the die is 
f considerable size and the impressions are deep or irregu 
ar, it is well to bring it up to a dull red heat, about 1,300 
leg. F., and let it partly cool off in the furnace before tak- 
ng the hardening heat. 

Heat slowly and regularly. The time required will, of 
course, vary in proportion to the heating area of the fur- 
nace and the size and shape of the piece to be treated. 
The average grade of hammer die steel will harden nicely at 
tround 1,450 deg. F. and the heat always should be held 
stationary for at least 15 min. before removing the die 
from the fire. 

The quenching tank should be of ample size and the water 
supply arranged so that it can be forced upward against 
the face of the die with considerable force and volume, 
using an overflow pipe of sufficient size to take it away. 
In most cases clean, fresh water is all that is necessary, 
but if extreme hardness is required or if the water is soft 
or muddy, river water as an example, the addition of a 
little salt will sharpen it. If this is done, a loosely woven 
sack filled with salt and suspended in the tank will be 
found most convenient. Place a resting rack across the 
top of the tank, arranged at sufficient depth so that the 
impressions on the face of the die will be well covered with 
water when the die is laid on it. On flat surfaced dies or 
on dies in which the impressions are shallow, a depth of 
from 1 to 14 inches is about right. 

When all is ready get the piece out of the fire. If there 
are any dangerous looking corners or sharp projections that 
do not need to be hard, partly cool them off with a water 
jet or piece of water-soaked waste to prevent chipping. 
Place the die on the testing rack face down and turn on 
the water. If the piece is wide or flat, prevent warping 
or crowning by keeping the back slightly cooled off; just 
enough water and no more. Run the hand over the face 
frequently to find how it is cooling off. 

Never let a die coo] off entirely in the water. Whenever 
the face is cool enouzh to prevent the temper from draw- 
ing, get it out as quickly as possible and lower it into the 
oil tank. Keep the die moving or agitate the oil. 

The temper should be drawn slight’y on all hammer dies, 
both to relieve strains and to give them resiliency or spring, 
as well as for better wearing qualities, and the drawing 
should be begun immediately; even before the die is quite 
cooled off. If there is an oil tempering furnace large enough 
at hand, get the piece into it. Riise the temperature to 
around 400 deg. F. and hold it there for an hour or so. [If 
for any reason this method cannot be used, swab the die 
with light machine oil and place in a furnace partly cooled 
off. Leave it there until the oil begins to flash, then remove 
and allow it to cool off in the air. 

As stated above, a die should never be allowed to 
off entirely in the water. When a mass of steel at the hard- 
ening temperature is plunged into cold water, the grains in 
its outer surface immediately become set and rigid. A cer- 
tain amount of contraction and shrinkage also takes place 
partly because of the change from high to a low tempera- 
ture and also because of the hardening of the metal. The 
imount of this shrinkage is in exact proportion to the sur 
face area of the mass being treated; the greater the area 
the more the shrinkage. If this change took place all the 
way through there would be no trouble; but it does not. 
In the first place, the interior of the piece cools off much 
more slowly than the outside and secondly, the setting of 
the grains due to hardening extends in a depth of from 
4 in. at the most. This suddenly chilled outer laye 


cool 


; to 


s consequently being forced against the softer mass inside - 


with an enormous pressure, causing distortion and strains 
which become more marked as the piece cools off. When 
the temperature recedes to a certain stage, governed partly 
y the temperature of the quenching water and the air, a 
violent action takes place. This is the danger point. The 
friction created by the molecules striving to adjust them 
selves to the new conditions generates heat inside; heat 
means expansion, and unless this condition is offset prompt], 
by heat applied to the outside to relieve the strains, th: 
die, particularly if a large one, has about an even chance: 
»f bursting open. Whether it does or not, the strains are 
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there and are just as liable to manifest themselves in serv- 
ice later on as they are to appear immediately after hard- 
ening. 

Allowing the dies to remain in the water too long and 
failure to draw the temper promptly after hardening is 
responsible for considerable breakage. This is partly due 
to the lack of proper equipment, and also to the fact that 
the principles involved are not so generally understood as 
they might be even among steel hardeners. This heat gen- 
eration by friction or, as some might call it, molecular reac- 
tion inside of a body of steel, is no pet theory, for the author 
has noted its effects during many years of close observation 
and practice in the heat-treating of steel. Furthermore, 


he believes it will be found in line with the natural laws 
governing cooling bodies. Be that as it may, the writer 


has found this method of hardening dies a success and can 
recommend it to steel treaters who are having trouble. 


Erratum—The Columbia One-Piece 
Axle Housing 
In describing the machining operations on the Colum- 
bia axle on page 27 of the issue of January 6, 1921, the 
statement was inadvertently made that the Columbia 
axle housing was made of two parts welded together. 
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In reality the axle housing is constructed of a single 
piece of sheet metal so that only one weld is necessary. 
The development of this axle housing from the flat 
sheet is shown in the accompanying i'lustration, in 
which A shows the blank before forming. and B after 
the first which the drawn 


operation in center is 


shown in the sectional view at the right. It will also 
be noted that the center is considerably stiffened b\ 
turning in a thickness of metal as shown at X. This 


also affords sufficient thickness for tapping for the cover 
plate. 

rhe operation shown at C 
end tubes, while D shows the housing completely closed 


folds the housing over the 


and in place ready to be we'ded along the single sean 
shown. This construction makes an exceptionally stiff 
axle housing and one which differs from the usual two 
the shown 


piece construction in manner 
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Devoted to the exchange of information on useful methods. 


Its scope includes all divisions of the machine building in- 


dustry, from drafting room to shipping platform. The articles are made up from letters submitted from all over the wor'd. 
Descriptions of methods or devices that have proved their value are carefully considered and those published are paid for. 





Air Blast by Induction 
By FRANK RICHARDS 
There are some facts that shovld be known about the 
economi air, facts which might 


if there were 


use of compressed we 


know and remember, a way cf impressing 


them upon us. 

In most industrial establishments of the present day 
7 atmospheres, 
(75 to 90 lb. pressure), distributed throughout the works 
and constantly on tap whenever it may be required for 


operating pneumatic tools and other purposes, and it is 


there is a regular supply of air at 6 or 


a very common thing to use such air direct for blowing 
or for various purposes where air at very low pressure 
would do the work. The waste of air in this way is 
enormous and the only reason is in the failure to 
provide simple devices by which such wastes might be 
avoided. 

As a practical object lesson I wish to call attention to 
the two halftones. 

Take a piece of paper mailing tube, or roll up a sheet 
of paper about 1 or 1{ in. in diameter and 6 or 7 in. 
long. Place one end close to your mouth as in Fig. 1, 
and blow hard holding your other hand 3 or 4 in. from 
the other end to feel the effect of the blast. Then hold 
the tube 3 or 4 in. away from your mouth as in Fig. 2 
and blow through it, holding the hand up as before to 
feel the effect. 

The actual result is astonishingly 
what the common supposition is. 


the reverse of 
In the case of Fig. 1, 
with the tube held close to your mouth, you do not feel 
a blast of air against your hand at all, while in Fig. 2 
you feel it strong. Try blowing at a lighted candle. 


With the tube as in Fig. 1, the candle will not be blown 
out, while with the Fig. 2 position it is extinguished at 
once, even if held at some distance from the tube. 








The explanation is: the centralized and concentrated 
jet of air, Fig. 2, draws into and carries with it a con- 
siderable quantity of air. In Fig. 3 we have the air 
flowing from one pipe A into another pipe B with an 
open space between them, and the arrows suggest the 
inrush of outside air to increase the volume. In many 
might be pra 


cases It 


‘ticable to have another open space 
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FIG. 3. AIR GATHERS VOLUME BEFORE ENTERING TUBE B. 
FIG. 4. SHOWING HOW VOLUME INCREASES. FIG. 5. 
AIR INDUCTION NQ@ZZLE SET FOR FULL PRESSURE 
DIRECT BLAST. FIG. 6. AIR INDUCTION NOZZLE 
SET FOR MORE VOLUME WITH LESS PRESSURE 
and another pipe C (see Fig. 4), the ultimate effect 

being thus still more increased. 

Concerning the power consumed, as there is no getting 
something for nothing, pressure is simply exchanged for 
volume, this being carried so far in some cases as to 
increase the original volume under high pressure (see 
Hiscox) as much as 30 times, but only with final pres- 
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sures approaching atmospheric. Or there may be a con- 
siderable increase of volume with some of the original 
pressure retained, as for the blowing of metal furnaces 
or blacksmith fires. 

In places where compressed air is supplied, it is com- 
mon practice (the wastefulness of the direct air blast 
being more or less understood) to rig up an induction 
blast by means of an ordinary pipe and fitting using a 
tee or a cross with a small compressed air nozzle dis- 
charging a jet into the middle ef the fitting and draw- 
ing in free air through the side openings to mingle with 
it. Such an arrangement will, with one quarter the 
amount of compressed air or less, do the work of blow- 
ing a fire or anything of that kind. 

No one, surely, need be told that the air induction 
nozzle shown in Figs. 5 and 6 would be more eco- 
nomical of air and more satisfactory in every way 
than any cobbled-up arrangement of standard pipe 
fittings. Fig. 5 gives a direct blast of air at the full 
pressure. The air delivered by the internal jet in Fig. 
6 is largely augmented by the free air drawn in through 
the side openings in the head. This head may be 
adjusted and fastened in any position that experiment 
may determine to be most effective. 

An investigation of the possibilities and limitations 
of air induction would be very profitable for our exper- 
imental physical laboratories to engage in, and 
information and data of great value to users of com- 
pressed air might result. 


Special Wrench for Assembling Gas Engine 
Valve Tappets 
By J. H. VINCENT 
A well-known gas engine has valve tappets in which 
hexagon-head screws, as shown at A in the illustration, 
are driven for a considerable depth to be used later for 
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WRENCH FOR ASSEMBLING VALVE TAPPET PARTS 


adjustment of the tappet rods. The assembler was sup- 
plied with the special wrench shown at B which greatly 
facilitated setting in the screws. The slot C in the body 
of the wrench is slipped over the head of the tappet 
which is then locked securely in place by a turn of the 
thumbscrew D. Taking the handle of the wrench in one 
hand the workman rapidly revolves the tappet while he 
holds the head of the screw with a S-wrench in the other 
hand. The operation is thus very quickly completed. 
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Aero-Engine Cylinder Depth Gage 
By JAMES MCINTOSH 
The Aéronautical Inspection Department (British) 


had a very rigid inspection department to assure ac- 


curacy of “spares” in the field. Cylinders were held 














AN INDICATOR TYPE DEPTH GAGE WITH A NUMBER OF 
DIFFERENT LENGTH ENDS FOR SEVERAL DEPTHS 





to verv close limits. After the liners were fitted they 
were gaged from a surface used as a base line. The 
seat A for the liner was 56 mm. from the base line. 
The end of the liner was beveled in order to make a 
tight fit, being screwed into the aluminum head after 
the head was heated. The depth of the head was 91 mm. 
These distances were held within limits by the indi- 
cator type gage shown in the illustration. Three depths 
were inspected by transferring different length rods, 
which were split to make a spring fit in the end of the 
gage spindle. 


Chart for Determining the Pressure on a 
Cutting Tool 


By J. B. CONWAY 


It is often desirable when designing tools, and neces- 
sary when designing a machine for removing metal, 
such as a lathe or planer, to know the pressure exerted 
by the metal upon the tool removing it. Extensive ex- 
periments of Mr. Taylor and Dempster Smith, the 
latter of Manchester, were conducted for the purpose 
of arriving at some definite idea of this pressure, and 
the former has embraced the results of these experi- 
ments in the formulas which follow. 

The pressure, naturally, is dependent upon the char- 
acter of the material being cut and varies with the 
hardness, depth of cut, and the feed. In turning, there 
is also the side pressure created by the feeding of the 
tool parallel to the axis. The experiments cover cast 
iron and steel, the former being divided into two classes, 
namely, hard and soft cast iron. In order to solve the 
formulas, the three quantities mentioned must first be 
predetermined or known. In machine design, the maxi- 
mum feed and depth of cut that would likely be required 
of the unit would be assumed, while in the design of a 
tool, fixture or auxiliary equipment for the fastening of 
a part to be machined the factors in the formulas would 
be governed by the current shop practice. 

The total pressure in pounds on the tool when cutting 
is found as follows: 

For steel, P CS 9.933 
For cast iron, P CX pes Fre.ts 
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with the “depth f cut” 
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when P pressure on tool; C aconstant; D depth 
of cut; and F feed in inches. C 230,000 for steel, 
69,000 for hard cast iron, and 45,000 for soft cast iron. 
if any consicerable amount of calculating is required, 
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a straightedge connect the corresponding point on 
Scale I with the depth of cut on Scale III; from Scale II, 
at the intersection of the straightedge with the scale, 
swing the former to the “feed in inches” on Scale V; 
then on Scale IV read the pressure in pounds. 

In the examples shown on the chart, for the first we 
obtain 32,890 lb. when cutting steel, and 850 lb. for 
soft cast iron. Other examples could be given, but these 
two should enable one to readily use the chart. It may 
also be employed inversely, as to find the feed when the 
depth of cut and pressure are assumed, for cast iron; 
or the cut, when the other factors are known or as- 
sumed. It will be noted that in the formula for steel 
no mention is made of the “feed,” and it is assumed that 
this formula is in such form that both factors are cov- 
ered, which perhaps could not readily be accomplished in 
the case of cast iron. It would, however, be convenient 
if this factor were given separately. 

In order to arrive at the result by solving the formula 
by ordinary methods the following procedure would ke 
necessary. Using “logs,” for the first step we have 

Log 230,000 + (0.933 & Log 0.125) Log P. 
And for the second example, 

Log 45,000 4+- (0.933 * Log 0.125) 0.75 

Log 0.0625 — Log P. 

The convenience of the chart will be appreciated by 
those who have occasion to employ logarithms and know 
the confusion at times resulting from the use of negative 
characteristics, which characteristics in the above for- 
mula are all negative, as the values for D and F are all 
iess than one. 

In the solution of problems such as enter into tool 
design, the chart will be found useful, as in the case of 
cetermining the proper sizes for “fastening” bolts, 
screws and clamps, particularly friction clamps or those 
dependent upon pressure from above to obtain holding 
power. For, in the second example, where the pressure 
was found to be 850 16., this pressure multiplied by the 
radius would equal the turning moment, or the force 
which must be counteracted by proper fastenings to pre- 
vent the part being machined or turned from slipping. 
Also, it would be employed as a basis for determining 
the size of bolts or screws to be used. 

From the initial pressure, the component and result- 
ant forces acting upon the tool equipment can be arrived 
at and are determined by the several angles on the tool 
which are in contact with the work. Thus, the down- 
ward and lateral pressures can be found for enabling one 
to proceed further with the design. It is, of course, com- 
mon knowledge that these pressures and forces exist, 
but before the formulas were made public very little 
was understood concerning their actual values, and the 
cesign ef equipment was largely a matter of experience 
and good judgment. 


Novel Use for a Valve Grinding Attachment 
By E. A. DIXIE 
1 was recently in a shop where one of the drilling 
permanently fitted with a valve 
You know the thing I mean; mech- 
the spindle cf the machine caused 
to make say three quarters of a turn forward and then 
if this backward, so as to simulate the hand 
yperation of valve grinding. 
In this shop the device is, as a general thing, used 
for the for which it was built but the other 


machines is grind- 
ing attachment. 
is 
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day I saw it at a new job and it was doing it just as 
satisfactorily as it does the old one. 

One of the cub apprentices had drilled a lot of cast- 
ings ready for tapping. The tapping was to have been 
done on a vertical tapping machine but the cub had 
make a mistake and the holes were so small that the 
machine driven tap would not stand up to the job and 
broke off. 

All the other drilling machines with the exception of 
the one with the valve grinding attachment were tied up 
on long runs at the time. However so many fixings 
had been put on it to make the valve grinding attach- 
ment a permanent affair, it would have been a big job to 
make the spindle run continuously in the one direction, 
so that the holes in the castings could be re-drilled to 
correct tapping size. 

The superintendent is a resourceful man; he sent to 
the tool crib for a 3-in. hand tap and tap wrench and 
tapped one of the holes by hand, turning the tap right 
handed till it stuck and then backing it out a little to 
break and clear the chips. Having proved to his own 
satisfaction that the holes were large enough to tap in 
this manner the tap was mounted in the chuck in the 
spindle of the valve grinding machine and the same 
cub set at the job of tapping. 

The valve grinding machine gave just the required 
motion, the tap being driven right-hand for three 
quarters of a turn then backed out for a little over a 
quarter of a turn, breaking and clearing the chip. While 
not as fast as it could have been done on the tapping 
machine, had the holes been drilled the correct size, the 
job was done in about the same time that it would have 
taken to re-drill and tap them. 


Inaccessibility of Auto Parts 
By I. B. RICH 


Some weeks ago a letter in the American Machinist 
by George Little called attention to a very pertinent 
question in automobile design, the inaccessibility of 
parts which require adjustment and repair. Getting 
at the average motor from either above or below, is 
usually an all-day job. Crankcases must be tight, and 
the use of aluminum or sheet steel makes it necessary 
to find some.way to overcome the spring of the metal 
in making the joint. Hence the multitude of bolts, 
lockwashers and nuts. 

As a suggestion along this line I submit the plan 
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FIG. 1 THE JOINT BETWEEN PAN AND BASE 


FIG. 2 ANOTHER TYPE OF JOINT 


shown in Fig. 1, no bolts being used in this construc- 
tion. The lower half or pan, of either sheet steel or 


aluminum, is designed to come up around the engine 
Between them, to form the joint, is a sort of 


base. 
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Z-shape gasket, preferably of copper and perhaps with 
lengthwise corrugations, if found necessary. 

The engine base B is finished on its lower edge A 
and the pan on its upper edge D. While finishing at C 
would perhaps be an improvement—it is not necessary. 
With a sheet-steel pan the shoulder would be automati- 
cally finished in the dies. 

The clamping of the pan up against the engine base 
would pull the Z-gasket into contact at A and D—the 





THE 


PAN 


FIG. 3 SUPPORTING 


shoulder merely supporting the gasket against A but 
the real oil seal being at D. Another form of seal 
is shown in Fig. 2. Here a channel is cast in the base 
and pan—or formed in the latter, if of steel, and a 
felt washer inserted as shown. The first method is 
probably more satisfactory. 

The pan is then held in place by clamps shown in 
Fig. 3. These can be of many varieties. As shown 
they are stirrups or U-straps hung from A and B. 
They can be made to swing clear of the ends or to 
unhook from the top when released. As shown they are 
drawn together by a turnbuckle at each side of the case. 
This is preferable to having a single fastening at the 
bottom on account of the possibility of its being knocked 
off or distorted by a rock or high spots in rutty roads. 
This is only one of many ways of accomplishing the 
desired object of eliminating the multitude of bolts on 
the crankcase. With this device a pan should be taken 
down in ten minutes and replaced in the same time. 


Know Why You Do Things 
By H. G. W. REICHENBACH 

On page 367 of the American Machinist, A. W. 
Forbes writes about setting tools on a lathe. He 
mentions that it lies with the machinist to use his own 
judgment whether tools should be set on the level with, 
under, or above the center. I thoroughly agree with 
Mr. Forbes. 

I know from experience that in cutting off stock of 
large diameters, I have found it satisfactory to set my 
cut-off tool slightly above centei as the tool got 
nearer to the cut-off point or to the center, I would 
have to set it lower—that is, level with the center. 

I have also found out from experience that the best 
and quickest way to cut off a piece of stock (regard- 
less of diameter), is to turn the tool upside down, set 
the cut-off tool at dead center and run the lathe back- 
ward. Care must be taken to set the cut-off tool exactly 
square with the stock to be cut off. In this manner I 
have cut off 6-in. cold-rolled steel inside of five minutes. 


and 











658 AMERICAN 


MACHINIST Vol. 54, No. 15 
































E HAVE read with a great deal of interest 

Colvin’s first article on the American Rolls-Royce, 
which opens this issue. After studying the methods 
employed to obtain accurate parts and the care taken 
to maintain a very high standard in quality of material 
we can easily understand that the makers are justly 
proud of their product. The current article is the fore- 
runner of a series on the Rolls-Royce, the individual 
articles of which will be announced from time to time in 
“Coming Features.” 

The second article this week, beginning on page 628, 
introduces a new contributor and an unusual subject. 
They are Joseph Kaye Wood, an engineer of the 
Western Electric Co., and 


The Essex, Oakland and Ford methods are described 
under “Methods of Motor Assembly,” page 641. The 
article tells of the assembling of the Essex pistons and 
connecting rods, testing the squareness of the pistons, 
and of the testing room and motor stands; of the 
application of connecting rods and pistons to the 
cylinder block of the Oakland and of the “burning-in” 
of the crankshaft bearings; and finally of the use of 
conveyors is assembling Ford motors, the application 
of transmission covers and manifolds and of measur- 
ing the friction of the motor. 

“The main thing is to connect the individual worker 
with his work; to make him see how his work connects 

with the next operation, or 





helical spring design. Wood 
bases his calculations upon 
two original terms which 
he introduces in this way: 
“T have had occasion to 
design and investigate 
many small helical springs, 
which led me to realize the 
urgent need of some 
systematic arrangement of 
the many factors that enter 
into the design of these 
springs. Consequently I 
have written the following 
article, bringing out an 
apparently new fact and 
several corollaries to _ it, 
which simplify the design 
of helical springs both 
small and large. In this 
connection I found it con- 
venient to create two new 
terms: ‘spring criterion’ 
and ‘material index.’ The 
fact spoken of is as follows: 
That the spring criterion 
must not exceed the 
material index in order that 
the helical spring in ques- 
tion will be able to safely 


of New York City. 





Coming Features 


The next issue is to be devoted entirely to 
complete articles, which means that those of 
our readers who are following the series articles 
will have to forego that pleasure for a week. 
The articles selected for the coming issue are 
somewhat unusual and we believe that you are 
going to start in with the first and read straight 
through. They deal with such subjects as mach- 
ine shop operations on textile machines, constriuc- 
tion and repair of sugar machines and methods 


in a shipbuilding plant. 


Looking a little farther ahead, we find that we 
are ready to amnounce a new series, 
Engineering,’ by Albert A. Dowd and Frank W. 
Curtis of the Albert A. Dowd Engineering Co. 
The series is devoted to jig 
and fixture design and related subjects and is 
planned to cover a very wide range. 


article will be published two weeks hence. 


if he spoils this piece, that 
he has wasted the labor of 
all who have worked on it 
previously. The cost of 
the material and of the 
labor, the delay to the com- 
pletion of the product by 
spoiled work, and all such 
problems, will help in pro- 
moting the family feeling 
which marked the small 
shop of the olden days.” 
You will, of course, recog- 
nize the foregoing as com- 
ing from Colvin’s “The 
Foreman and His Job.” It 
begins on page 646. 

Stanley, it seems, has an 
inexhaustible supply of 
good things to tell us about 
railroad shop methods and 
devices. His article this 
week is short but at the 
same time it tells a whole 
lot about blacksmith tools 
and operations. Bulldozer 
dies and sample _ boards 
receive particular attention. 
Page 648. 

Part five of “Magnetic 
Chucks” is concluded in 


“Tool 


The first 








carry the maximum load as 
computed from the or- 
dinary deflection formula.” If we were designing many 
helical springs we should certainly give this article 
careful study to see for ourselves if someone hadn’t 
been kind enough to make our task easy. 

Western Editor Hunter has supplied a description of 
the Defiance inverted spindle drilling machine that has 
only recently been placed on the market. Hunter’s 
description goes far enough into detail that when you 
have read it you will feel that you are well acquainted 
with the machine. Page 633. 2 

In the eighth installmeat of “Metal Cutting Tools” 
DeLeeuw continues his consideration of milling cutters. 
Chip breakers, spiral teeth, face mills and end mills are 
the subjects treated. 





this issue beginning on 
page 650. It deals with the Blanchard chuck, dealing 
with winding, taping and assembling. 

Many have grown rather pessimistic, at times, because 
business is slow. By comparison with conditions in 
some other countries, we are well off. The reports from 
our London and Berlin correspondents, pages 664a and 
664b, show that conditions in England and Austria are 
poor indeed. “Assertion is made that British industry 
is fighting for its life,” is the report from England; and 
the Austrian letter says that “politically the critical 
stage may be said to be past but economically the 
country is still in a very precarious position.” There is, 
however, here and there, improvement indicating a 
brighter future. 
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Working Two Shifts! 


ROM New England comes word of a machinery 

building plant which is running two shifts. It is 
not a large plant as manufacturing plants go, but 
neither is it a small one. 

What is more, the men are working on a fifty-hour- 
week basis. It sounds almost like good times, for one 
little group of men at least. 

A good augury for the future is the fact that this 
particular company is eight months behind on one of 
its medels. In this connection it might be well to add 
that the management is not at all apprehensive of 
cancellation troubles. 

As we have intimated before it takes more than one 
swallow to make a summer and by the same token 
one busy shop does not mean the revival of all industry 
to normal activity. On the other hand, each busy plant 
brings business to other manufacturers who lie between 
it and the source of raw material. The forward move- 
ment of the endless chain of production is stimulated 
and we are all a little nearer to the “normalcy” of 
our hopes. 


Is There a Good Landing Field 
in Your Town? 


LL who have followed the trend of the times are con- 

vinced that commercial aviation is on the way, and 

that it must be reckoned with in the next few years. 

As rapid transportation cannot fail to stimulate busi- 

ness activities in many lines, we should all encourage its 
development. 

The first requisite for commercial flying, either spas- 
modic or regular, is a series of landing fields, covering 
all probable air routes. The Army and flying clubs all 
over the country are doing what they can toward this 
end. If we had the modern automobile with no place to 
run it except around the back yard the situation would 
be much like that of aerial transportation of today. 
Good roads made the automobile possible. Landing 
fields will do the same for the airplane. 

Governor Hartness of Vermont, himself a licensed 
pilot, is urging his state to become a pioneer along this 
line. Each of us can do a little by arousing interest 
in the necessity for landing fields as an aid to the 
advance of aviation. No town or city without one or 
more landing fields will be on the map when air travel 
develops as it is bound to do. 


Cut Production Costs With Modern 
Equipment 
HERE is a hoary old story of the shiftless farmer 
whose house had a very leaky roof. When it was 
fair it didn’t need fixing—and when it rained of course 
he couldn’t fix it until it cleared up. 
It’s the same way with too many machine shops 
throughout the country. Their leaky roofs are in the 


shape of poor machine equipment. When demand is 
good buyers will pay a high price for their product, 
and they feel they do not need to put in new machinery. 

But when business is slack and they feel they cannot 
buy—that is the time when their poor equipment 
counts most against them. They cannot meet com- 
petition and the business goes to those who have proper 
machinery for producing work at low cost. 

These lame ducks always think that the successful 
bidder must be losing money at the prices he bids for 
work. They are very apt to call it cut-throat com- 
petition, when in reality it is simply foresight and good 
management in having up-to-date shop equipment. 

In one recent case of this kind a contract was taken 
at what seemed a very !ow figure and the high bidder 
protested that it could not be made for the price asked. 
So the successful bidder showed his shop time on 
the job to be 48 hours, as against the other bidder’s 
estimate of 155 hours. A comparison showed modern 
equipment in one plant—out-of-date machinery in the 
other. 

Now is the time to look over your equipment with 
the same critical eye as though you were appraising 2 
competitor; to ask yourself whether you can afford to 
let business go to the other shop because of its better 
equipment. Production costs must be brought down by 
the use of the best machinery possible. 


The Only Way to Stimulate’ Business— 
Buy Now 
—— tools are indirectly behind all kinds of 
manufacture. It is because of this indirect con- 
nection that the machine-tool industry fluctuates with 
general business, but often at different periods. 

As the demand for manufactured articles must pre- 
cede the demand for more machine tools, the real prob- 
lem is what will stimulate buying of machine products? 
There is only one answer—for each to buy what he 
needs and to buy it now! 

We are talking of thrift campaigns—but few seem to 
realize that hoarding is not thrift. The kind of thrift 
that makes for better business is the kind that makes a 
man buy what he needs at a fair price, instead of wait- 
ing for bargains at panic prices. 

Buying staple manufactured articles at a fair price, 
hastens the day when new machines will be needed for 
their production. Machine-tool orders will not and 
can not come first. Wearing shoes and clothes beyond 
your usual limit, making the old business or passenger 
car do another season, putting off that washing machine 
another year, all delay the return of demand for 
machine tools. 

Unless some one buys, there can be no sales, no 
cemand for more product, no reason for manufacturers 
buying new machinery. “George” will not do it all— 
we must do some of the buying ourselves. 

Let everyone who can, buy what is needed now—and 
hnsiness will pick up all along the line. 
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Descriptions of shop equipment in this section constitute editorial service for which there is no charge. 


To be eligible for 


presentation, the article must not have been on the market more than six months and must not have been advertised in this or 


any previous issue. 


Owing to the news character of these descriptions it will be impossible to submit them to the manu- 


facturer for approval. Brief descriptions appear later in Condensed Clipping Index in both American and European editions. 





Manufacturers’ Consulting Engineers Mul- 
tiple-Spindle Vertical Boring Machine 
The illustration shows a_ vertical-spindle 
machine recently developed by the Manufacturers’ Con- 
sulting Engineers, McCarthy Bldg., Syracuse, N. Y. 
The machine is intended for production work, being 


boring 
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adapted to the handling of a single part, such as a cyl- 
inder of an automobile engine or a connecting rod, the 
latter case being illustrated. If it is desired to machine 
different parts on the same machine, it is necessary to 
change the head of the machine, the rotary fixture and 
the cam. 

The spindles rotate only and are fixed in a vertical 
The rotary fixture and the work are fed up- 
The cam feed makes it pos- 


position. 
ward to the cutting tools. 
sible to obtain a very quick return and variable feed, so 
that when desired it is possible to finish the bottom of a 
hole. One idle position of the rotary fixture is allowed, 
so that the loading and unloading are done while the 
machine is working. 

The machining time for producing an automotive con- 
necting rod on the machine, rough boring, semi-finish 


reaming both the large and small holes, 
is said to be 65 seconds. The large hole in this case is 
14 in. in diameter and 1} in. long. A larger machine 
of this type will complete more than one rod per cycle, 
if desired. The machine equipped for boring cylinders 
is stated to rough bore, semi-finish bore and ream a 
3{-in. cylinder 9 in. deep in 14 minutes. If it is desired 
to finish the bottom of this bored hole, one cylinder is 
completed in 1 minute and 42 seconds. 


boring and 


Becker Planer-Type Milling Machine 

The Becker Milling Machine Co., Hyde Park, Mass., 
has placed on the market a planer-type milling machine 
having a crossrail adjustable for height. The machine 
shown in the accompanying illustration has a horizontal 
spindle, although vertical-spindle machines can be fur- 
nished, two heads being placed on the rail if desired. 
The machine is built in sizes from 24 to 48 in. in width 
and in standard lengths up to 20 ft., the specifications 
given being for the machine il!ustrated. 

The housings are of heavy box section, bolted and 
dowelled to the bed of the machine and tied together 
above with an arch of deep box section. The length 
of the bed is 1? times the working surface of the 
table, so that under the most severe conditions the table 
is well supported. The table feed is thrown out either 
by dogs clamped to the side of the table or by hand. 
The table is of box section said to be heavy enough to 
meet all strains due to clamping and milling. 

The machine is driven by a 20-hp. motor running at 
1,200 r.p.m. and mounted, together with the speed box, 
on the upper beam above the arch. In the speed box 
are sliding gears giving eight changes of speed in 
geometrical progression. The gears are of forged steel 
and the necessary changes are controlled from below 
by means of hand levers. The gear box can be driven 
by means of a single 14 x 6-in. pulley. A clutch is 
the pulley for stopping and starting the 
machine, the lever for operating the clutch being lo- 
cated on the front of the machine. On direct motor 
drive, this eliminates the stopping and starting of the 
motor in order to stop the machine. 

The longitudinal feed of the table is through a cast- 
iron rack and steel worm, which runs in an oil bath. 
The wormshaft is connected to the feed box, which is 
fastened to the lower side of the right-hand housing. 
In the feed box are the feed-change gears, the reverse 
gears and rail-elevating mechanism. It is stated that 
the sliding feed gears are so arranged that changes of 
feed can be made very readily while the machine is 
running, without injury to the gear teeth. In addition 
to the above feeds, the table is equipped with a power- 
driven rapid traverse. 

The rail is of box section, is counterweighted, and 
can be securely clamped at any desired position on the 


furnished on 


“ 
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housings. It is e’evated by power but has a hand 
adjustment through the feed box. A friction clutch 
is provided for the rail-elevating shaft to eliminate the 
danger of stripping the teeth of the gear trains, in 
case the operator fails to loosen the rail before attempt- 
ing to lower or elevate the rail by power. 

The heads, either horizontal or vertical, are mounted 
on the rail and are provided with power and hand 
traverse, the power traverse coming through a box on 
the end of the rail. Provision is also made for clamp- 
ing the heads to the rail. The spindles are of crucible 
steel and run in phosphor-bronze boxes provided with 
means of compensating for wear. They are driven 
through a worm and worm gear running in oil. Al! 
gears are of steel and the bearings of bronze, all bear- 
ings being provided with sight-feed oil cups. The 




















BECKER PLANER-TYPE MILLING MACHINE WITH 
HORIZONTAL SPINDLE 
Specifications Width between housings, 36 in. Bed 1} times 
the working length of table. Table feed; changes, 16; rang: , 


Quick traverse, 75 in. per minute Maxi- 
and under side of rail, 24 in. 


> 


to 14 in, per minute. 
mum distance between top of table 


Spindle speeds; changes, 8; range 12 to 78 r.p.m Hole in 
spindle; taper, No. 13 B & S: through, jj} in. Spindlk gest 
diameter, 44 in. Spindle, hand adjustment, 6 in. Belt, width, 
6 in. Driving pulley; diameter, 14 in.; speed, 550 r.p.m 


operating levers are on the operator’s side of the ma- 
chine, making contro] of the heads as centralized as 
possible. 


Hisey-Wolf No. 3 Radial Drill Stand 

The illustration shows a radial drill stand made by 
the Hisey-Wolf Machine Co., Cincinnati, Ohio, and in- 
tended for the holding of the portable electric drills 
made hy the concern. The stand is known as the No. 3 
and is made in two styles, the NN and the NNA. It 
holds a portable drill of either the single- or two- 
speed type and having a capacity of 1{ in. Since the 
stand enables the use of the electric drill for precision 
work, it greatly increases the scope of usefulness of 
the tool. 

The column is made of steel tubing. A horizontal ad- 
justment of the head of about 12 in. is made by means 
of a rack and pinion, an operating radius of 20 in. 
in any direction being obtained. The vertical adjust- 
ment is made by means of a screw, about 20 in. 
of travel being provided. The feed motion of about 
9 in. is controlled by means of a handwheel, while 
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HISEY-WOLF NO. 3 RADIAL DRILL STAND 
the quick return is effected by means of a crank. The 
handwheel and the worm may be operated in either the 
horizontal or vertical position, making the drill adapt- 
able to use in places where the space is limited. The 
head, in which the drill is shown mounted, can be swung 
at any angle, a graduated dial being provided to enable 
quick setting. 

The machine can be furnished to operate on either 
110 or 220 volt current, either direct or alternating. 
Fitted with a portable drill.carrying a motor, the dimen- 
sions boxed are 18 x 28 x 42 in., the net weight is 225 
lb. and the shipping weight 300 lb. 


Barnes Cylinder Reboring Attachment 

The Barnes Drill Co., 814-830 Chestnut St., Rock- 
ford, Ill., has placed on the market a cylinder reboring 
attachment for use in connection with its  sliding- 
extension gap lathe, as shown in the illustration. It 
is intended to accommodate any size or type of cylinder. 
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The attachment consists of an angle bracket to be 
clamped on the carriage of the lathe, a 24-in. diameter 
boring bar with Morse taper shank to fit the spindle 
of the lathe, a high-speed steel cutter, and a draw-bolt 
to go through the spindle to assure positive drive. The 
bracket carries a hardened bushing to guide and support 
the boring-bar. A taper bushing which slides into the 
old hole to assist in centering the cylinder and support- 
ing bolts for steadying the outer end of the cylinder, 
are also included. These bolts screw into an angle- 
shaped shoe which slides along the gap on the ways 
of the lathe bed. It is said that after setting up the 
job, less than five minutes is required to take a cut 
through a 4-in. cylinder. 


Lafayette Soluble-Oil Pump and Agitator 

The illustration shows the Lafayette soluble-oil pump 
and agitator recently. placed on the market by the 
Fruchey Machine Co., 454 East Lafayette Ave., Detroit, 
Mich. The pump proper consists of a rotor on a 2-in. 

















LAFAYETTE SOLUBLE-OIL PUMP AND AGITATOR 
Specifications Floor space, 12 x 16 in. Capacity of tank, 10 
ra Capacity of pump per minute at 1,000 r.p.m. at 6 ft. rise, 
6 gal Horsepower required, } Size of outlet pipe, 4 in Width 
of belt, 14 in. Shipping weight, 32 pounds 
shaft, running between two plates. The shaft is hard- 


ened and the inner end abuts a hardened steel button 
which acts as a thrust washer, the suction of the pump 
in operation tending to draw the rotor shaft against 
the button. The inlet is through five holes in the cover 
plate, and the outlet is through a vertical pipe. The 
pump is always charged with the oil or cutting fluid, 
which is said to eliminate loss of prime. The agitation 
is effected by the break in the veins next to the hub. 
The pump is self-lubricating, since all parts run in the 
oil. The tank, which furnished in any size 
desired, is made of 16-gage galvanized iron. 


can be 


Reliance Self-Lubricating Bearing 

A self-lubricating bearing has been placed on the 
market by the Reliance Machine and Specialty Co., 101 
Jamaica Plain, Poston, Mass. The bearing 
is made both in a wide range of sizes, from those used 
on phonograph motors to those required for machine 
tools and in many different types, both radial and thrust. 
The illustration shows one of the standard types of 
radial bearing or bushing. 

The bearing consists of two parts, the outside bush- 
ing usually being made of steel tubing. In case the bear- 
ing is apt to be subjected to severely corrosive condi- 
tions, the outer casing may be made of bronze, or it may 
be made of steel and tinned. The inner bushing is made 


Green St., 
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of bronze, and is drilled with a number of }-in. holes, 
the holes being slightly larger on the outside than on’ 
the inside of the bushing, so that the lubricating mix- 
ture with which the holes are filled will be retained in 
them. In assembling the bearing, the outer casing is 
expanded by heating and then shrunk on the inner cas- 
ing, after which the two are pinned together. Neither 
of the bushings is 
split. It is stated 
that the bearing is 
manufactured with 
fewer operations 
than ordinarily re- 
quired on bearings 
for similar purposes. 
The holes in the in- 
ner casing are filled 
with a lubricant com- 
posed of pulverized 
lead and graphite, as 
well as other ingre- 
dients. It is stated 
that this lubricant is 
forced into the holes 
from the outside, under pressure, and cannot be jarred 
loose when the bearings are in transit. The lubricant 
is automatically supplied to the shaft, so that the fric- 
tion is very greatly reduced, without the necessity of 
providing any lubricant from the outside. In order 
to replace the lubricant after it has been exhausted, 
the two bushings are separated. 

The bearings can be furnished in any length or diam- 
eter required. The shaft holes are ordinarily made 
larger than the standard size of the shaft to which the 
bearing is fitted, so as to provide a running tolerance. 
The outside diameter of the bushing is ordinarily made 
slightly above the standard, so as to allow for a driving 
fit. The inner casing is made with a thickness of *: in. 
The outer casing can be made with any desired thick- 
ness, to suit the requirements. It is stated that the 
bearing has a very wide range of adaptability and that 
its life is very long. 

















SEF-LUBRICATING 
BEARING 


RELIANCE 


Stuebing Steel-Bound Lift Truck Platform 

The Stuebing Truck Co., 141 Fourth St., East, Cin- 
cinnati, Ohio, has recently developed the portable truck 
platform shown in the illustration. The platform is 
made of oak bound with angle steel, and supported by 
steel legs which are made with broad bearing surfaces, 





PLATFORM 


STEEL-BOUND LIFT-TRUCK 


STUERBING 


so as to eliminate the possibility of injuring floors. 
The bolts and nuts with which the platform is assembled 
bear on steel plates so as to save wear on the wood. 
This platform is made in sizes to suit the purchaser and 
can be furnished in box type, sectional bin type, stake 
type, table type, or other designs. The platform is said 


to possess strength and convenience of operation and 
to be adaptable to all types of lift-truck work. 
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The Machine Tool Shop in Time of Depression 


Careful Survey of the Product, Its Market and Financial Resources Back of It 
Advisable—Value of a Good Budget—Better Times Ahead 


By E. J. KEARNEY 


President, Kearney & 


T IS OFTEN said that depressions have their ad- 

vantages, for the reason that they eliminate competi- 

tion by the application of the law of the survival of 
the fittest. A little careful thinking along this line will 
certainly lead us to a different conclusion, for in periods 
of inflation and overbuying a great many are tempted 
to enter the industry because of the easy money in sight 
at the time. It is doubtful if there is any advantage to 
the older and stronger concerns in a condition of busi- 
ness likely to cause this elimination. Is it not better 
for the industry as a whole for concerns that are in the 
business to remain in it, studying the conditions that 
are necessary for success, learning of its hardships and 
severe reactions, and preparing to take care of the 
legitimate demand when it comes, rather than have a 
new crop with each period of inflation? A study of 
the history and statistics of our industry will show that 
it is subject to very violent fluctuations. The product 
is purchased only as an addition to capital assets, and at 
the first sign of a general falling off of business, orders 
cease and unhappily cancellations of machines already 
ordered, take place, resulting in closing or partial clos- 
ing of shops, followed by a considerable amount of un- 
employment. 

If a young man starts out to select a trade to which 
he desires to be apprenticed, with the expectation of 
finishing at, say twenty, he would, if he were wise 
and had proper vocational guidance, make a survey of 
the industries before making his selection of the one 
he would adopt for a life work. In making this survey, 
he would take into account the prospect for continuous 
employment throughout the years of his working life, 
which might reasonably be expected to extend from, say, 
twenty to sixty, or forty years, as a journeyman, during 
which time he might reasonably hope to be continuously 
employed. In some industries like the building trades 
in our northern climate, he might not expect to be em- 
ployed for more than two-thirds of the time, depending 
upon the climatic conditions in the city where he lived 
and the branch of the building trade to which he be- 
longed and whether it involved inside or outside work, 
the wages on the whole adjusting themselves to the con- 
ditions of enforced idleness incident to the trade. 

In the machine-tool industry, during his forty years 
of activity, he might reasonably look forward to several 
years of idle time—possibly as much as one-third. At 
present, those older employees in our factories, who 
form the main support of our organization—the men 
with whom we are loath to part are not working, on 
the average, more than two-thirds as many hours per 
week as they were a vear ago; and even if their wages 
have not been reduced, their earnings are on a much 
lower basis. 

The industry might be stabilized, if it were possible 
to run continuously over a long period of years on the 
basis of the average production, building up a sufficient 
amount of stock to take care of any boom, running 
the factory forty-eight hours a week, year in and year 
out, just as the pumping station might run continuously, 
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filling the reservoir that would take care of the fluctu- 
ating demand for water. Such a program would require 
financing far beyond anything possible in connection 
with the machine-tool industry. It would require a very 
much larger margin of profit than is ordinarily enjoyed 
if machines were to be built and carried through several 
years, with the possibility of antiquation before sale, to 
say nothing of interest, taxes, storage, and care during 
that period. The margin of profit required for such a 
system is best illustrated by referring to the practice 
of certain dealers in buying second-hand machines at 
scrap prices in times of financial distress and carrying 
them over into a period of prosperity, when the demand 
for immediate delivery is such that unusual prices can 
be obtained. 
THREE CLASSES OF BUSINESS 

If we were to make a survey of the industry, we would 
find that the financial and general strength varies great- 
ly, one concern with another. They might roughly be 
divided into three classes, understanding, of course, that 
no exact classification is possible as the entire scale 
would be covered. We have on one hand concerns with 
abundant liquid assets that are so well financed that they 
can hold their organizations together and continue to 
operate on a reduced basis through a protracted period 
of depression. Then, there is a second class, perfectly 
solvent, that are able to weather quite a long storm but 
which will run into difficulties if the period be greatly 
protracted. There is a third class at the lower end of 
the scale that with any prolongation of the period, unless 
its affairs are very carefully steered, must face insol- 
vency. It is necessary, in times like the present, for 
every one to make a careful survey of his own business. 

First, as to the nature of product. Is it of a more 
or less special character so that the marketing of it, if it 
were carried into stock, would be a question? Or, is it 
a more or less standardized product which has gone 
through a long period of development and is not likely 
to be faced with strong competition in the near future, 
in the way of improved design of such a character as to 
either greatly reduce the cost of the machines or 
enhance their productive capacity? 

Second, there should be a survey of the stock on hand, 
the stock in the hands of dealers, and the condition of 
the shop inventory as regards the amount and kind of 
material on hand. 

Third, the survey should take into account the kind 
of a sales program that is practiced. What arrange- 
ments have been made in the past for the continuity 
of sales? Some of the smaller and younger concerns, 
when they enter the market during periods of great 
activity, find that they can dispose of their entire 
product through one dealer willing to give them large 
orders—perhaps taking their entire outputs for re-sale 
in a comparatively restricted district. Naturally, their 
sales outlet will be much less over a protracted period 
of depression than it would be if they had a number of 
agents scattered over a wide territory, who were here 
and there picking up an order for them 
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Fourth, and the most important, is a careful inventory 
of financial resources, which, after all, is the foundation 
of the whole structure. After having made a survey of 
one’s business, such as I have just stated in brief outline, 
I believe it to be of first importance to lay down a 
definite program-chart, a course as it were, for the im- 
mediate future. The survey has taken into account 
the kinds and quantities of material on hand, the work 
in process, and the minimum purchases of material 
necessary to complete the machines under way, where 
such machines can be carried over into stock, sales be- 
ing lacking. Where a shop builds various kinds and 
sizes of machines, a selection should be made of those 
machines that will give the most employment to labor 
with the least expenditure for material. While laying 
emphasis on a program that will involve the minimum 
expenditure for material, I am mindful of the fact that 
a great many companies purchase their castings from 
foundries that depend upon them for their existence 
and any complete cessation of the purchase of castings 
might possibly put the foundry out of business, which 
is a question that must be taken into account and given 
its proper value as to whether it is not advisable to give 
some support to the foundry on which you depend for 
your castings in times of prosperity. 

FORECAST THE FUTURE 

In making up a program, it would seem to me to be 
the wise thing to look ahead to see what the probable 
market might be for a few months. No one, of course, 
knows how long this depression is going to last. We 
have different ideas as to the extent and nature of it 
and as to what constitutes “normal.” If we were to 
use as a base line the growth of the machine-tool indus- 
try prior to 1915 and extend that line, it would come out 
this yvear—1921—at a point far below the boom period 
of the last six years. 

Forecasting the future in this respect should be done 
conservatively, depending upon the financial strength 
of the one making up this program. Without express- 
ing my own opinion, but merely restating what I have 
heard from many business men in this and other lines 
of industry, some of which are now recovering, there 
might be expected a slight improvement in the machine- 
tool market during the spring over the months of 
January, February, and March. Nothing very great, 
however; and for the succeeding months, until October, 
little better than the present. I am not putting this 
forth as a prophecy. I am merely repeating remarks 
that I have heard on the street and elsewhere. 

VALUE OF THE BUDGET 

I am a firm believer in the preparation of a budget 
as a proper course to be pursued in both domestic affairs 
and in the expenditure of the Government, and it is just 
as important for a business concern, especially at this 
time, when the outgo exceeds the income. Any banker 
will tell you that a great many business men do not make 
a proper survey of their business to ascertain what their 
probable financial needs will be. 
from day to day. 


They live too much 
Finding that bills are pressing, they 
require another ten thounsand dollars. They go to the 
bank and get the ten, without sufficient knowledge as 
to what their next month’s requirements are going to be 
or the month after. , 
Every one of us must depend upon banks, and our 
chance of receiving the required 
enhanced when 


accommodation is 
rreatly 


we can show that we have a 
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definite program and know exactly when and how much 
money will be required during the few months just 
ahead. Take your banker fully into your confidence, 
and do not wait until you are pressed before doing so. 
He requires time for investigation and analysis of your 
affairs before coming to a decision. 

I have prepared a simple budget, a hypothetical one, 
showing how this can be done in a simple way. This 
is prepared covering a six months’ period, which may be 
too long or too short, depending upon the condition of 
your business and the character of the product. 


BUDGET FOR SIX MONTHS ENDING SEPTEMBER 1, 1921 
Cash on hand, March 1....... $5,000 00 
Liberty bonds to be sold (at market) 2,500 00 


Add 


Customers’ accounts outstanding March 1 $25,000 00 


Estimated sales for March 2,000 00 
Estimated sales for April 20,000. 00 
Estimated sales for May 20,000.00 
Estimated sales for June 15,000 00 
Estimated sales for July 10,000 00 
Estimated sales for August 10,000 00 


$132,000 00 
Customers’ Accounts Outstanding 


September | 20.000 00 92,000 00 
$99,500. 00 
Ded t 
Probable Disbusrements 
Accounts Payable March | 
Purchases for the period 


$22,000 00 
46.000 00 


$68,000 00 
Le Accounts Payable September |} 20,000 00 
$48,000 00 
$46,000 00 


“hop wages 


ilaries 5,000 00 
Federal taxes 6,000 00 
Misceilaneous 8,000 00 65 000 00 113,000 00 
Cash bank, September ! 5.000 00 
$118,009 00 
Deficit to be met with bank loan $18,500 00 


This budget anticipates the carrying of a $5,000 bal- 
ance in the bank at all times. On this point I wish 
to lay special emphasis, as some of our newer members 
may not know that their standing with the bank depends 
very largely on the maintenance of an adequate balance. 
Many banks are loaning meney at the present time at 
the same rate of interest as that charged by the Federal 
Reserve Bank on re-discounts, so that no money what- 
ever is made out of the loans except on the free balances 
that are left with them, which may be less reserves, 
loaned to so neone else. If you want your bank to prize 
your account, make it worth while to them by carrying 
a balance equal to 10 or 20 per cent of your loan. 

So much for the budget, in which I have great faith. 
The unknown factor is how much can be sold during the 
period and how soon we may expect something in the 
way of recovery. These things which each and 
everyone must settle for himself. We certainly hope 
that it comes soon enough so that the weakest among us 
can stick it through. 

We citizens of a country, the richest in the 
world, with resources of all kinds at our command. We 
are slack not because we do not have the means to buy, 
but because we, as buyers, are frightened and all other 
buyers are of the same mind with us. 
our desire to cut to the that we may be 
“penny wise and pound foolish.” It is well to be con- 
servative—but not too conservative, as after all, resump- 
tion depends upon confidence among ourselves as well as 
among those to whom we expect to sell our product. 

Let us look at the future courageously, with faith in 
this great basic industry. Let it be a time for study of 
improved production methods, costs and other things 
necessary to give us a share in returning prosperity. 


are 


are 


It is possible in 
minimum, 








April 14, 1921 


Cut Production Costs—With Modern Equipment 





664a 


Business Conditions in England 


Coal Situation Serious Due to Decrease in Exports—Further Cuts Noted in Automobile 
Prices—Some Small Tool Makers Busy 


By OUR 


an impression on the stiff defense offered by 

the Chancellor of the Exchequer against assaults 
on the excess profits duty, the Federation of British 
Industries, through the president, has recently ad- 
dressed the British Prime Minister himself on the 
industrial condition of Great Britain, the purpose being 
to draw his attention “to the great dangers which con- 
front British industry at the present moment.” In 
fact assertion is made that “British industry is fighting 
for its life and the next twelve months may be the 
most critical in the economic history of this country.” 
Coal being almost the basis of metal and other indus- 
tries, to say nothing of exports, reference is naturally 
made to the coal situation, as to which daily conferences 
are being held for the purpose of arriving at a solu- 
tion of the wage difficulty. 

As to transport, the federation regards the burden 
as crushing. Nor are conditions improving here, for, 
despite the largely increased rates and fares, the rail- 
ways are steadily losing money, though the loss will 
soon be mitigated by the fact that, owing to the de- 
creasing cost of living as officially determined—the 
fall announced for last month was 10 points—wages 
of railway men will automatically come down by 4s. 
a week, this implying a saving to the companies of 
about seven and one-fifth million pounds a year. 

The exchange position is one which the government 
cannot easily affect, except by providing as far as 
possible for the free interchange of goods between na- 
tions, and the new arrangement with Russia, whether 
it involves recognition of the present government or 
not, will be welcome—provided the passage of goods is 
not one-sided. The federation will therefore press for 
a reduction in the income tax as a means of lighten- 
ing the present load, high taxation necessarily reduc- 
ing savings and consequently the flow of capital to 
industry. 


H:= i= by continued hammering helped to make 


ENGLAND DEPENDS ON EXPORTS 


Great Britain depends for her continued existence 
as an industrial country on her ability to export in 
exchange for food, the home food production being 
sufficient, it was recently stated, to keep the nation over 
the week-ends. Yet, eliminating for the moment our 
“invisible exports” by way of shipping services, etc., 
the value of exports during the working week has been 
steadily diminishing. The calculation has been made 
that, while in July of last year our imports amounted 
to about 6.1 million pounds worth per working day 
and our exports to 5.1 million pounds worth, by last 
month our imports had fallen to about 4 million pounds 
worth and our exports to 2.8 million pounds worth per 
working day, not merely because of the fall in prices, 
but also, in fact chiefly, on quantities. In quantities 
imported raw materials are at present not much more 
than half those of the pre-war period; indeed taking 
all imports, the weight seems to be about five-eighths. 

A change appears to have come over the position 
regarding Until recently the emploving ele- 


wages. 
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ment has endeavored to obtain increased output with a 
view to the maintenance of present wage rates. Now 
a distinct move for wage reductions seems quite clear. 
Of course, with decrease in the officially estimated 
cost of living, numbers of workers automatically suffer 
reductions. As officially recorded, the decrease during 
February was £450,000 a week, applying to some 1} 
million work-people. But with the decline in living 
costs the actual net value of the wage, even when the 
sum is reduced, shou!d be kept about cénstant, while 
persons who have not suffered reduction have actually 
by the process of events received an increase in real 
wages. In engineering wages are stabilized—to use the 
latest “blessed word”—for a few weeks longer, that is 
for men. Lower rates for women and for boys have 
been agreed upon. Reductions are demanded in iron 
founding and similar claims are being put before the 
Industrial Council for a number of other industries. 

Meanwhile, unemployment continues to _ increase. 
Leaving out of account youths of both sexes, accord- 
ing to the latest announcement 872,000 men and 335,- 
000 women are registered as unemployed, with 708,000 
men and women on short time. At the beginning of 
the current month considerably more than £1,000,000 
a week was being paid out as unemployment benefit 
from the state insurance scheme, which covers 12,000,- 
00C workers, men getting £1 a week and women 16s. 
The Minister of Labor has claimed that “provision on 
that scale has never been made in this or any other 
country before.” The sums thus paid are of course 
outside trade union benefits. Unregistered unemployed 
are estimated by the hundred thousand. Nor is that 
all. Many firms are retaining their men to build up 
stocks which must almost inevitably be sold at a loss— 
when they are sold. 

The decline in the engineering industry has not been 
stayed and short-time working extends in some in- 
stances to makers of textile machinery, while sugar 
machinery manufacturers, who also were well placed, 
are now finding new orders difficult to obtain. Reduced 
naval estimates carry with them further discharges 
of men from the dockyards. 

The spring has been expected to bring with it some 
measure of return of prosperity to the motor trades 
and the hesitating purchaser has been helped by fur- 
ther declines in prices which have been announced 
almost daily—even by a firm who not long ago publicly 
announced doubt as to the need for this action. Amer- 
ican imported cars are among those reduced; for 
stance, the price of the Maxwe!l four-passenger has 
just been dropped by about £100, and of the Chalmers 
Six by about £150. The well-known Vauxhall cars 
have been further reduced by £300 or so, this being the 
second cut of about the same amount in the present 


in- 


season. But so far the long-predicted crashes have been 
staved off. 
On the machine-tool side the market for standard 


tools barely exists. Makers of some small tools are 


relatively well off; the call for gages and twist drills 
has 


not become any more insistent but the shops 
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engaged on milling cutters are at least moderately 
employed and some firms could even run overtime on 
orders for screwing tackle. The only machine tools 
that really occupy the energies of firms just now are 
the heavier and rather special orders. 

The prospect of the Sheffield steel firms have natur- 
ally been the subject of rather anxious discussion and 
public statement has been made of the relief felt when 
the directors of Vickers, Ltd., gave notice declaring 
payment of the full dividends on both classes of pref- 
erence shares aad stock. Announcement has yet to 
be made regarding ordinary shares. As to Cammell, 
Laird & Co., both old and new ordinary shares will 
receive 74 per cent, with £102,970 to go forward. Had- 
fields, Ltd., has been compelled to reduce the dividend, 
the profit last year amounting to £107,856, against 
£203,254 the year before. Here the total dividend is 
5 per cent free of income tax, with £135,727 carried 
Adjustments may yet be necessary in regard 
to taxes. The molders’ strike is put forward as the 
reason for the decline in profits. The directors an- 
nounce that, with a view to the development in the 
use of the Hadfield svstem of manufacture and the 
sale of its special products in the United States, the 


forward. 
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Hadfield-Penfield Steel Co., has been formed, in which 
the Sheffield firm halds a substantial interest. The 
British Aluminum Co., after making provision for 
excess profits duty and corporation tax, shows profits 
amounting to £428,157 against £348,108 the previous 
year. Although last year was so successful, a decline 
was seen in the autumn and since then output has been 
seriously curtailed. 

The last report from the London Iron and Steel 
Exchange records mostly unrelieved depression. Sev- 
eral more furnaces have been blown out and the pig- 
iron section is described as in a rather worse position. 
Reductions in the prices of steel billets have been men- 
tioned, but throughout forward buying is rare. Dis- 
couragement has resulted from the news that “a 
Glasgow concern had placed an order in Belgium for 
10,000 tons of steel rails at a price £7 below that quoted 
by English and Scotch makers.” Apparently during 
last week 20,000 tons of pig iron and between 10,000 
and 15,000 tons of manufactured material was delivered 
into Scotland from the European continent. 

Readers of these columns will be interested to learn 
that the European edition of the American Machinist 
is just completing twenty-one years of existence. 


The Present Position of Austrian Industry 


Financial Condition Almost Hopeless—Machinery Building Plants Doing Better But Still 
Below Normal—Commercial Penetration by the German Combines Increasing 


By OUR BERLIN CORRESPONDENT 


FTER the Austrian Empire fell to pieces the 
A political leaders of German Austria got up and 
proclaimed that the country could not live as 
an independent state. This verdict was possibly the 
worst advice that those men could have rendered their 
country. The atmosphere of hopelessness it created 
brought the economic machirery to an almost complete 
standstill and developed a particularly bitter labor move- 
ment. For more than a year Austria has been on the 
brink of Bolshevism, and would no doubt have submitted 
to it, if the population were not so averse by nature 
to all extremes and violence. Politically the critical 
stage may be said to be past, but economically the 
country is still in a very »recarious position. The war, 
and the upheaval following it, left stronger marks on 
Austria than on Germany, and her labor situation is 
far less settled. 

Much time, and a considerable portion of the national 
wealth left to Austria, have been wasted in the post- 
war years while waiting for political developments. If 
they had been applied to reconstruction the country 
would now find herself in a better position. 

Whether Austria really cannot live independently 
will be seen in the future. Hers will be a hard task, 
too hard perhaps for her strength, but that it is not 
quite hopeless is demonstrated by the improvements, 
which set in toward the middle of last year, and which 
are now becoming more and more marked. Almost all 
branches of industry share in this improvement, fore- 
most among them the mining, iron and steel, electrical 
and machine-building industries. 

The highly developed iron and steel industry of 
Austria, formerly in such a prosperous state, but dur- 
ing the months following the end of the war almost at 


a complete standstill, is now slowly recovering. The 
production of pig iron almost doubled last year, as 
compared with 1919, but has only reached 15 per cent 
of the production of 1986. The output of steel increased 
slightly in 1920, compared with the preceding year, and 
amounted to one-fourth of the output of 1916. The out- 
put of rolled products was 16 per cent higher than in 
1919, and 273 per cent of the production of 1916. 

The Alpine Montangesellschaft, the largest iron and 
steel producer of Austria, had lately to blow out two of 
its six openhearth furnaces, on account of the lack of 
scrap iron. The employment of the iron works is also 
greatly hampered by the limited supplies of coal. Apart 
from that a considerable portion of the Austrian pig- 
iron production has to be sent to Czecho-Slovakia in 
exchange for coal. The high-grade steel works, like 
Bohler, Phénix and Ternitz, are in a more favorable 
position, as they receive a better supply from the in- 
creasing output of the local collieries. Those works 
have, since the beginning of last year, enjoyed a brisk 
demand for high-grade steel. The price of this steel 
has now nearly reached the world market parity. Most 
of the openhearth works and foundries are shut down 
on account of lack of raw material and coal. Of the 
seven blast-furnaces in Styria only two are working 
at fullest capacity, in spite of the extensive use of 
charcoal. 

The keen competition of the German iron and steel 
industry, which is making itself felt, has brought into 
relief the absence of an organization of the Austrian 
iron and steel industry. The Austrian Eisenkartell, the 
Syndicate of the iron masters of the Austrian Empire, 
came to an end with the latter. It is no mere coinci- 
dence that not only in Austria but also in the other 
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states formed upon the territory of the erstwhile 
Austrian Empire, the old Eisenkartell is evoking desires 
for its resurrection in some shape. 

Negotiations have been commenced between the iron 
and steel works of Austria, Czecho-Slovakia, Hungary 
and Roumania, with the object of coming to an agree- 
ment on all interests in common. It is quite possible 
that these negotiations will ultimately result in the 
formation of a trust, combining the iron and steel inter- 
ests of the countries mentioned. 

If this project is realized, Austria’s industry will 
greatly benefit by it, as it is one of the chief objects 
of the intended combine to raise the Austrian iron and 
steel production, which used to be the chief source of 
supply for the former Empire, to its full capacity. 

The situation of the factories representing the higher 
stages of production, mainly machine-building fac- 
tories, is much better than it was a year ago when the 
general opinion of the future of this industry was very 
gloomy. Austria has now no less than 478 machine- 
building and kindred factories, not counting the small 
shops with less than fifty workmen, the number of 
which is far higher. These factories represent, in the 
aggregate, the machine-building and metal-working 
industry of the old empire, with the exception of 
Bohemia, whose production is, however, more of the 
heavy type, and the much smaller industry situated in 
Budapest. 

The home market of the Austrian industry used to 
be a state of 50 million inhabitants, which has dwindled 
down to a country cf 6 million inhabitants. The fac- 
tories are, as a rule, very well equipped with high- 
grade German and American machine tools. The equip- 
ment is, indeed, frequently far superior to that of 
German factories of the same size and character. Not- 
withstanding this fact, the Austrian machine building 
industry was never able to compete with that of Ger- 
many in the export business. This may be ascribed to 
lack of enterprise more than to any other reason. 

The collapse of the old empire and the formation of 
new states on its territory, which shut themselves off 
from the present Austria, deprived the latter’s industry 
of its best markets. In the course of time, old con- 
nections have, however, been resumed, especially as the 
new states found it impossible to make themselves inde- 
pendent of their former sources of supply. This re- 
sumption of trade is becoming more and more marked, 
and is at present keeping the Austrian industry fairly 
busy. The position of the industry in those markets 
is now, however, quite changed. They have become 
export markets, and the Austrian industry can sustain 
its position in them only so long as it is able to com- 
pete with foreign rivals. The badly deteriorated ex- 
change has so far permitted the industry to do this, 
but wages are moving up continuously and it is feared 
that the Austrian industry will be superseded by that 
of other countries, mainly Germany. 

A number of the foremost firms, realizing this danger, 
are directing all efforts toward building up a real 
export business, on the strength of economical quan- 
tity production. The Austrian Arms Manufacturing 
Co. (Oesterreichische Waffenfabrik), for instance, has 
taken up the manufacture of motor cars on a large 
scale, and is now producing a car of excellent quality 
and at a moderate price. The country contains no less 
than five large motor car companies, which are equipped 
exceedingly well, and are doing their utmost to get 
abreast of their German competitors. 
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Factories making mining machinery are well om- 
ployed on conveying and hoisting plant, for home and 
foreign orders, as the increase of the coal production 
requires new installations. There is, however, little 
demand for iron and steel works equipment. The Aus- 
trian locomotive works, completed, in 1920, 211 locomo- 
tives and 173 tenders, as against 144 and 97 respec- 
tively in the preceding year. Railroad car factories are 
mostly employed with repair work. 

The present employment of the Austrian machine 
building industry, although quite satisfactory, judged 
by the very gloomy expectations of a short time back, 
does not nearly come up to its full capacity. As in any 
country that has been at war, it increased considerably 
during the war, and even under normal conditions there 
would have been difficulty in providing work for the 
extensions that have come into being. 

The difficulties have been particularly great in the 
case of the state works, engaged in the manufacture of 
arms and ammunition, which in the course of the war 
grew quite out of proportion to the reduced size of the 
country. There are five such plants, two of which are 
very much larger than any private manufacturing plant 
in the country. The larger of these, Wéllersdorf, has 
a floor space of 300,000 sq.yd., and the other, the Arsenal 
at Vienna, is not much less. These plants have been 
kept going only on account of the workmen, and by 
their influence. Even their greatly reduced operations 
require a state subsidy, which for the present year is 
estimated at 80 million crowns, but is expected to be 
considerably larger. These works are excellently 
equipped with modern machinery, and they have a very 
large stock of raw material at their disposal. 

Like the German state works, they are drifting along 
without any commercial aim or business-like manage- 
ment, apparently for the reason only that they exist and 
have to provide work. The Austrian government is 
fully cognizant that the works are a dead load on the 
country’s strained finances, and that no improvement 
can be expected as long as they are run as state works. 
It is intended to organize them as companies, in which 
the state will be a shareholder, or to turn them en- 
tirely into private enterprises. 

The hopeful outlook which the increased activity of 
the industry affords, is counteracted by the country’s 
desperate state of finances. The fact that a country of 
six million inhabitants has a deficit of 42,000 million 
crowns in one year needs no comment. 

German business men have made the country’s natu- 
ral resources an object of closest study, and in their 
opinion they would, if properly developed, become a 
valuable addition to Germany’s productive powers. 
Hence the interest exhibited not only for the state 
works, but in a much larger degree for the country’s 
mineral and water power resources. The Stinnes com- 
bine has already acquired the chief interest in the 
high-grade steel works of Boéhler & Co., is now negotiat- 
ing for a controlling interest in the largest Austri7n 
mining and steel producing company, the Alpine Mon- 
tangesellschaft, and in fact is trying to buy up every 
promising property that can be bought. 

Other industrials of smaller size have followed the 
lead of the Stinnes combine. So far, the Austrian 
federal governments, which are decisive factors in the 
sale of natural resources, and private owners are re- 
sisting such offers. Nevertheless, the penetration of 
Austria by German industrial interests, in anticipation 
of political changes, is on the way. 





664d 





‘ (A ii 

1 JJd ~— 

ME co i => 
y OH Wile ian. 
& ew) Wa Ye 
Ni CRENANGES 7 
! : | 

| 4 4 


American Textile Machinery Co. 
To Enter European Markets 
The Crompton & Knowles Loom 
Works of Worcester, the Whitin 
Machine Works of Whitinsville and 
the Draper Co. of Hopedale, the three 


great textile machinery builders of 
Worcester county, Mass., own three- 
fifths of the stock of the American 


Textile Machinery Co., which has been 
established to market in European 
countries the machinery built by the 
stockholders. The other stockholders 
are the Saco-Lowell Co., _ textile 
machinery, and Lockwood, Greene & 
Co. of Boston, mill engineers. 

The American Textile Machinery Co. 
has established headquarters in Paris, 
and branch offices in Italy, Spain, Por- 


tugal, Norway and Sweden. Already 
some machinery has been sold, but in 
common with everyone else handling 


American goods in Europe the serious 
handicap exists of credits and the rate 
of exchange. However, the company’s 
officials believe that the matter af 
European exchange and credits is being 
arranged satisfactorily, and that the 
sale of American textile machinery 
through the agency of the company will 
soon be placed on a very substantial 
basis. 


PERSONNEL OF THE COMBINE 


The president of the company is 
Chester S. Allen, a former Worcester 
man. The first vice-president is W. L. 


Nicoll of Paris, the second vice-presi- 


dent is Frank J. Hales of Boston and 
the treasurer Charles Il. Talbot of 
Boston. The directors include Irving 


H. Verry, vice-president of the Cromp- 


ton & Knowles Loom Works: E. Kent 
Swift and Lawrence M. Keeler of the 
Whitin Machine Works, Whitinsville, 


and Bristow H. B. Draper of Hopedale. 


<> 


Belgian Export Trade Gain 

During 1919 the monthly export trade 
of Belgium from only 1,000,000 
francs in January to 353,711,000 in Oc- 
tober. 

During 1920 the lowest monthly fig 
ure was 147,542,000 francs in January, 
from which the monthly shipments rose 
to 842,665,000 in June, falling off 
slightly during the subsequent months. 


rose 
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Middle-West Factories 
Resume Operations 


The Minneapolis Steel and Machinery 
Co., manufacturer of Twin City trac- 
tors and structural] iron, reopened its 
foundry last week and will inaugurate 
an intensive three-months tractor 
manufacturing program. 

George M. Gillette, president, said 
business is much improved. The com- 
pany has an order for every tractor 
to be made. The demand for tractors 
in the Central and South Central States 
is good, he said. The company recently 


shipped tractors to Venezuela and 
Czecho-Slovakia. 
The Shaw Enocks Co. has such a 


demand for tractors for road mainte- 
nance work that the plant is operating 
night and day. 

The Minneapolis Traffic Association 
reports marked improvement in the 
business situation, evidenced by 
increased railroad tonnage here and at 
other points nearby. 

The Minneapolis assembling plant of 
Ford Motor Co., employing 700 persons, 
recently resumed. C. C. Hildebrand, 
manager, said that there has been quite 
an improvement in the situation in the 
country. 


as 
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N. M. T. A. May Re-elect Newton 


Albert E. Newton of the Hobbs 
Manufacturing Co. has been named for 
re-election as president by the nominat- 
ing committee of the National Metal 
Trades Association. The election of 
officers will be held at the annual meet- 
ing at Hotel Astor, New York, April 
20 and 2i. 

Other officers 
vice-president, 


nominated are: First 
O. Rockwood, 
Rockwood Manufacturing Co., Indian- 
apolis; second vice-president, W. W. 
Coleman, Bucyrus Co., South Milwau- 


George 


kee, Wis.; treasurer, F. C. Caldwell, 
H. W. Caldwell & Son, Chicago: 
counsellors, for two years, L. J 
Chandler, Chandler Co., Springfield, 
Mass.; A. C. Gilbert, A. C. Gilbert Co., 
New Haven, Conn.; G. W. Mixter, 


Pierce-Arrow Motor Car Co., Buffalo; 


Paul C. De Wolfe, Brown & Sharpe 
Manufacturing Co., Providence, R. L; 
Paul T. Norton, Case Crane and 


Engineering Co., Columbus, Ohio. 
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Triple Convention of Machinery 
Associations at Atlantic City 
The big combined convention of the 

National Supply and Machinery Dealers’ 
Association, the Southern Supply and 
Machinery Dealers’ Association and the 
American Supply and Machinery Manu- 


facturers Association will be held at 
Atlantic City, N. J., on May 16 to 18 
inclusive, with headquarters in the 
Marlborough-Blenheim Hotel. The 
business program for the entire con- 
vention has not yet been completed 
but several of the sessions have been 
arranged and speakers have been se- 
lected. 

On the afternoon of the first day, 
the sixteenth, there will be a triple 
session. Three speakers will be heard 
as follows: “Motor Truck Transporta- 
tion,” by S. N. Thompson, of the White 
Cp., Cleveland, Ohio; “Business Con- 
ditions,” by M. W. Mix, of the Dodge 
Manufacturing Co., Mishawaka, Ind.; 
“General Southern Conditions,” by W. 
P. Simpson, of C. T. Patterson Co., 
Ltd., New Orleans, La. On the other 
days of the convention each associa- 
tion will hold separate sessions, taking 
up its own particular problems. 

A feature of the closing of the con- 
vention will be a combined “Au Revoir” 
meeting on Wednesday at which the 
newly elected officers will be presented. 

The evenings of the convention days 
will be taken up with vaudeville shows, 
dancing and a grand ball at the Marl- 
borough-Blenheim on Tuesday night. 
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W. C. Peterson to Supervise 
Atlas Metallurgy 
The Atlas Crucible Steel Co., of Dun- 
kirk, N. Y., announces that W. C. Peter- 
son, who for the past twelve years was 
associated with the Packard Motor Car 
Co., has been placed in charge of the 
metallurgical department of the Atlas 
Crucible Steel Co.’s mill at Dunkirk. 
During Mr. Peterson’s term of serv- 
ice with the Packard company he has 
been in charge of the metallurgical 
laboratories, heat-treating departments 
end research work and he has resigned 
this important position to take up simi- 
lar work at the Atlas. Mr. Peterson's 
work will include standardization of 
chrome-molybdenum products. 
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Business Conditions as the Big Banks 
of the Country See Them 


Peoples National Bank of Pittsburgh Sees No Revival of 
Trade—Railroad Situation Worse— 
Foreign Politics Unsettled 


At the opening of the second quarter 
of 1921 predictions made three months 
ago remain to be filled. Trade revival 
has not occurred; on the contrary, the 
volume of business has steadily con- 
tracted. Here and there improvement 
is noted, but it has been in those lines 
which anticipated by three to five 
months the general reactionary move 
ment—as in textiles, rubber, and 
motor car construction—which set in 
last year. The change in the money 
market has been less pronounced than 
expected. The percentage of bank 
reserves is higher due to gradual 
liquidation of long-standing credits, but 
more than usual conservation is being 
observed in extending fresh credits 
where borrowers have been slow in 
adjusting their affairs to existing con- 
ditions. Some industrial corporations 
have become. ultra-conservative in 
setting up reserves against possible 
eventualities of the future, and the 
disposition is becoming a little more 
general to set ahead the date for a 
positive revival in trade as a whole. 


THE STEEL TRADE 


Contraction in the steel trade is more 
pronounced, and the Pittsburgh district 
has gradually lost ground, although it 
is perhaps still more fortunate than 
some other industrial sections. Prices 
have further receded, but the movement 
is much slower now than earlier in the 
year. As this review is being written, 
the Steel Corporation continues to ad- 
here to 1920 quotations on basic prod- 
ucts, but its official tonnage figures 
tend to confirm unofficial reports that 
new business is rapidly shrinking. The 
latest available figures on _ unfilled 
orders show that the total on its books 
was about 6,933,000 tons on March 1. 
The report due on April 10 will prob- 
ably show that this total is down to or 
below 6,500,000 tons which would com- 
pare with 8,148,000 tons at the be- 
ginning of the year and with 9,982,000 
tons at the corresponding date in 1920. 
The showing, however, would still be 
better than in the second quarter in 
1919 when the business booked fell to 
4,282,000 tons on May 30. That was the 
period when the trade was halting to 
learn whether or not pre-war prices 
were to be immediately re-established. 

The price policy of the chief producer 
at that time was fully endorsed by sub- 
sequent events, in view of which its 
reiterated policy of the past four 
months appears to be fully justified. 
Today’s average price in the open 
market is roughly $4 a ton lower than 
it was two months ago, and fully $16 
a ton lower than a ago, while 


year 





Steel Corporation prices are said to 
remain virtually the same as two years 
ago. 

From all appearances price conces- 
sions have not attracted any appreciable 
increase in new business. On the con- 
trary, pig iron output is at the lowest 
rate in several years, and steel ingot 
output is about 23 per cent below 
the monthly average for the full year 


of 1920. Toward the end of March, 
the price movement became nearly 
stationary. 


The decline in foreign steel markets 
last month was really precipitous, and 
yet the latest figures on British exports 
show a decrease from the average of 
1920, probably due to German and 
Belgian competition. 


RAILROAD SITUATION WORSE 


The railroad situation went from bad 
to worse during the month just closed. 
It finally reached a stage where heroic 
methods were adopted to reduce oper- 
ating expenses. The decrease in gross 
earnings was reflected in the large 
addition to the number of idle cars, 
due to the falling off in freights, par- 
ticularly of fuel and of the raw mate- 
rials which enter into steel making, but 
extending also to most other industries 
and to products of farm and forest. 
The effect upon operating income was 
even worse, because overhead charges 
remain virtually unchanged. The latest 
available figures show that after pro- 
viding for operating expenses, fixed 
rentals and taxes, rail transportation 
was conducted at an actual loss on 
many of the largest systems. These 
conditions were not confined to any 
particular zone, but were quite general 
throughout the country. 


FINANCIAL RETRENCHMENT 


The first recourse was to retrench in 
all improvements involving new capital; 
the second, to curtail purchases of 
supplies except for the most pressing 
needs; the third, to cut down operating 
forces; the fourth, to dispense with 
clerical help wherever possible; the 
fifth, to reduce forces in the engineer- 
ing departments engaged in planning 
for the future, and the sixth, to reduc- 
ing wages of labor not embraced in the 


“National Agreement” negotiated last 
year. In a few instances, announce- 
ment of proposed cuts in wages of 


organized labor was made, anticipating 
a favorable outcome to an appeal taken 
to the Railroad Labor Board to sus- 
pend or amend the award made last 
year. This appeal failing, the orders 
issued to reduce wages of labor under 
last year’s agreement were rescinded. 





Being blocked in an attempt to take 
a short cut in readjusting labor costs 
to post-war conditions, some of the 
roads have announced conferences to be 
held this month between employers and 
representatives of organized labor to 
obtain voluntary consent to a reduction 
in labor costs. In one instance where 
this method was adopted last month, 
the proposed reduction was rejected by 
the men and appeal was taken by the 
roads to the Railroad Labor Board. Of 
course, it is possible for scores of such 
appeals to be made, and if each were 
considered separately and in_ turn, 
months would elapse before a decision 
could be reached in the last appeal 


filed. The consequence would be a 
multiplicity of varying costs in the 
same general territory, which would 
make for confusion to shippers, for 


dissatisfaction on the part of labor, and 
possibly for irretrievable financial loss 
to the operating companies. The hope 
is to have the appeals consolidated into 
one in order to reach a decision as 
speedily as possible. 


FOREIGN POLITICAL SITUATION 


Some interesting developments ap- 
peared in the foreign situation in the 
month just closed. We have space to 
refer only to two of the most important. 
The first was the failure of the German 
Government to comply with the de- 
mands of the Reparations Commission 
for the deposit in bank of the equivalent 
of $250,000,000 gold to the credit of the 
Allies. Germany was given the option 
of making the deposit in London, Paris 
or New York. It made neither selection 
nor deposit. Its non-compliance was 
followed by disturbances in the chief in- 
dustrial centers of Germany, but these 
did not reach the proportions of a 
revolutionary movement. 


U.S. DECLINES RUSSIAN TRADE 


The second event of interest was the 
signing of an agreement restoring trade 
relations between Great Britain and 
Russia. The politico-economic effect of 
this action cannot be fully appraised at 
this time, but it may easily deflect some 
existing international trade currents. 
Within less than two weeks after the 
signing of this agreement the U. S. 
Government denied application by the 
Soviet Government for the opening of 
negotiations looking to the restoration 
of similar relations between the United 
States and Russia. Early in the war, 
when the Imperial Russian Government 
was in the market for external loans, 
the Russian Empire was described as 
an inexhaustible reservoir of undevel 
oped raw materials. Great Britain and 
Germany have much greater need for 
such materials than has the United 
States. What the effect of the resump 
tion of trade relations will be upon the 
demand for American raw materials 
remains to be seen. 
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David Forgan, of National City Bank of Chicago, Offers 
Intelligent Analysis of Present Industrial 
Situation 


The present industrial situation is the 
worst that this country has experienced 
in many years. The so-called panics of 
1893 and 1907 were not so disastrous 
because the reversal was neither so 
severe nor so sudden. This time we fell 
from the heights of seeming prosperity 
to the depths of depression—almost 
over-night. The wave of great volume, 
high prices and unprecedented profits 
broke, and we were confronted with an 
industrial panic in which buying almost 
ceased, cancellations of former orders 
were numerous, prices melted, and 
profits gave place to losses. In the last 
few months of 1920 many business con- 
cerns not only lost the profits of many 
preceding months, but in some cases of 
many preceding years. This was due 
to the fact that while all expected a 
reversal some time, most men were too 
to their own business, too pressed 
unfilled orders, and too burdened 
the difficulty of procuring their 
raw materials to be able to sense the 
hour of the approaching change. Asa 
rule, therefore, they were caught with 
heavy inventories to be written down, 
and correspondingly heavy indebtedness 
to be arranged with their bankers. 
Followed the passing of dividends, the 
cutting of overhead expense, the cessa- 
tion of unfinished new building, the dis- 
charging of employees—all of which 
were necessary to the life of the par- 
ticular business, but harmful to the 
general situation by curtailing the gen- 
eral buying power. 

In former periods of depression we 
could sell largely to Europe and lean 
on her for financial support, but now 
Europe hangs like a millstone about our 
necks—owing us billions on which she 
is as yet unable to pay the interest, 
and prevented from buying freely from 
us by hcr post-war political confusion, 
her financial inflation, and the conse- 
quent break-down of her exchanges. 


close 
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Wuo Is To BLAME? 


In a discussion of this kind the facts 
must be faced. Naturally, the man on 
the street asks how such facts are 
possible in the richest country in the 
world, and who is to If he 
reads a labor paper he will be told that 
the whole thing is a conspiracy on the 
part of capital—and particularly “Wall 
Street” to break the unions. If he 
reads the magazine articles of some 
professor of politica! economy, he will 
be told that the banks—and particularly 
the Federal Reserve Board—are to 
blame for allowing such expansion of 
credit and currency that p rices soared 
and the inevitable crash followed. If 
“Wall Street” is to blame it must have 


blame. 


used its supposed power as Samson 
used his—not only to destroy his 
enemies but himself—for if anyone is 
walking the floor these nights it is 
“Wall Street” where all the business 
troubles of this country come to a 


head; and if the bankers are to blame, 


they now find themselves partners in 
numerous enterprises the condition of 
which gives them grave concern. The 
truth is that no one was to blame. 
Parallel conditions exist in all countries. 
We, and all the so-called civilized world 
have been and are in the grip of 
economic forces too strong for any 
class, any monetary power or any gov- 
ernment to avoid. The expansion of 
credit, the high prices for labor and 
for goods, the fictitious prosperity and 
the resulting industrial crash were the 
inevitable and unavoidable aftermath of 
the costliest war in history. They are 
all explicable by and attributable to the 
working of the law of supply and 
demand. 
WHAT OF THE FUTURE? 

™o conservative banker will commit 
himself to very definite prophecy at 
the present time. This, however, may 
be safely said, that the crisis has been 
passed, that the worst is over, and that 
recovery, although slow, has begun and 
will be sure. If the new Administration 
at Washington disposes of our chief 
problems wisely, I see no reason why 
the present year should not witness a 
return to fairly normal business. Re- 
vision of Federal Taxation, the Tariff, 
and Railroad Freights are fundamental. 


They are too complicated to discuss 

here, but they must be studied and 

settled scientifically—not politically. 
In many lines, particularly those 


which were first hit, and hardest hit, 
orders for goods are now quite num- 
erous. They are still small, and repre- 
sent a hand-to-mouth policy on the part 
of the buyers, but urgency of shipment 
is a very noticeable and encouraging 
feature of these orders. 

At such a time as this there are al- 
Ways pessimists who cannot see what 
is ever going to happen to cause a 
recovery, but in a long experience I have 
never found that the pessimists were 
right. I have great faith in the recu- 
perative powers of the United States of 
America, and in the consumptive de- 
mands of one hundred and seven mil- 
lions of Americans. 

DETERMINATION IS LACKING 

Psychology plays an important part 
in all human affairs. If our people 
once make up their minds that recovery 
has set in, its progress may gather a 
momentum that now seems impossible. 


Liquidation both in materials and 
wages must be well balanced. Some 
retailers are still trying to get war 
prices, and some laborers are. still 


threatening strikes for the maintenance 
of war-time wages. These will have to 
yield. Generally speaking, however, 
business men have taken their medicine, 
and laboring men have shown a reason- 
able disposition. If all of this results 
in a reduction of the high cost of 
living, and a return to saner business 
ideas the present hard experiences will 
not have been an unmixed evil. 
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German and Italian Activities 
SPECIAL CORRESPONDENCE 


A report from Madrid is to the 
effect that the Spanish Railway Ad- 
mininstration has placed an order in 
Germany for 119 heavy locomotives. 
The German Locomotive Works prom- 
ised to deliver the engines within a 
period of eight months, while the most 
favorable British offer was for deliv- 
ery in ten months. In addition, the 
German Government has declared its 
willingness to pay an indemnity in 
case the German firm should not de- 
liver the engines in the time agreed 
upon. Furthermore, the German house 
has agreed to accept payment in 
German marks or Spanish pesetas. 
The locomotives have to be paid for 
after they have been in service for a 
period of six months and after the 
Spanish Railway Administrauon has 
declared same to be absolutely satis- 
factory. Easy terms, indeed! 


ITALIAN CAPITAL FOR RUMANIAN 
INDUSTRIES 

With the assistance of some of the 
leading Italian banking institutions a 
company styled “Sindacato Industriale 
Danub ano” has been formed at Milan 
for the purpose of developing the 
metal industries in Rumania. In con- 
nection herewith it may be stated that 
the Rumanian market should offer a 
good field for American machine tools 
of all kinds. The machines at present 
in use are mostly old and worn out. 

The Italian Government is seriously 
considering the construction of a fourth 
Alpine tunnel. The most favored pro- 
ject is that of piercing the Spliigen 
Chain of mountains at a cost of about 
700 million francs. 


THE ZEPPELIN WORKS OF TODAY 


The extensive establishments of the 
German Zeppelin Works at Friedichsha- 
fen on the lake of Constanz (Bodensee), 
not far from the Swiss frontier, where 
during the war tremendous airships 
were built, have now undergune, like 
the Krupp works, considerable changes 
and reconstructions. Instead of heav- 
ily armed airships the works are now 
turning out all kinds of peace mate- 
rial. A large number of skilled me- 
chanics and workmen, especially trained 
in the construction of airship material, 
had to be discharged. Large quan- 
tities of special machines and appara 
tus especially designed and built to 
suit the former work, had to be dis- 
posed of at considerable loss to the 
company. It will be remembered that 
the construction of airships, on account 
of the Versailles treaty, remains for- 
bidden for a long time, and in spite 
of successful negotiations which hav« 
been carried on with the Argentine 
Republic, Chile, Sweden and some other 
countries with a view of building air- 
ships for those States there is very 
little hope that the works will be 
allowed to build airships again in the 
aear future. For this reason the ad 
ministration had to reorganize the en 
tire plants of the company. 
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Siam a Ready Market for 
American Machinery 

According to a statement issued by 
vice-consul Carl C. Hanson there ap- 
pears to be no machinery manufactured 
in Siam. The volume of such imports 
from abroad has hitherto been com- 
paratively small, owing to the fact that 
the Kingdom’s manufacturing interests 
remain as yet undeveloped. Consider- 
able quantities of modern mining ma- 
chinery has, however, been in use in 
Siamese Malaya, notably tin dredges, 
many of which have been supplied by 
well-known American firms. These 
firms have also furnished similar ma- 
chinery for excavating canals for Siam’s 
extensive irrigation scheme which is 
now under construction. 

In view of the latter scheme, which 
is expected to bring extensive, more or 
less dry, areas under cultivation, and 
part of which may be completed during 
1921, it is expected that a fairly large 
number of tractors and other agricul- 
tural machinery will be needed very 
soon. In fact, experimental work has 
already been successfully done in the 
use of several well-known America 
tractors. Demonstration by capable en- 
gineers is essential in the beginning, 
and there are now in Siam two experi- 
enced American engineers who may 
possibly undertake the work. 

Of marine motors the small Amer- 
ican outboard type has become very 
popular, and owing to the fact that 
some 400,000 small boats are registered 
as in use in Bangkok alone there is 
likely to be a demand for these. 

Owing to the partial failure of Siam’s 
rice crop for the 1918-19 season there 
has been but little activity in the im- 
ports of rice-milling machinery durin 
the last two years, but prior to the war 
Germany did an extensive and sole husi- 
ness in this class of machinery. How- 
ever, the prospects for a fair rice crop 
for the current 1920-21 season are 
good, and therefore a normal demand 
for this machinery seems possible. 

The demand for textile machinery 
has hitherto been insignificant. Cotton 
goods or other textile fabrics and yarns 
are not manufactured in Siam, but some 
weaving is done on native and Chinese 
looms. 


————<g—_—__—— 


Hugo Stinnes To Build R.R. 
Equipment for Soviet 


According to an article in the Golos 
Rossij, the official Russian organ pub- 
lished at Berlin, the well known Ger- 
man iron master Hugo Stinnes is nego- 
tiating with the Soviet government 
with a view to acquiring the large 
Briansk steel and machinery works. It 
is stated that Stinnes promised the 
Soviet government that as soon as he 
had taken possession of the Briansk 
works the works would turn out 70 loco- 
motives during the first year, 200 in 
the second and 1,200 in the third year 
and that the production would finally 
reach 8,000 locomotives and 80,000 
freight cars per year. One-third of the 
net earnings would be turned over to 
the Soviet government, the report adds. 
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The End of the German 
Steel Trust 

The Stahlwerksverband, which is the 
official title of the German Steel Trust, 
one of the mightiest and most influential 
institutions of pre-war Germany, has 
just delivered its death-song in the 
shape of a business report covering the 
time between July, 1919, and June, 1920, 
at which date the business activity of 
the corporation came to an end. 

The beginning of the dissolution of 
the trust dates back into the early 
stages of the war, when the powerful 
structure commenced tottering on ac- 
count of the steadily growing tendency 
of its members to free themselves from 
all restrictions with regard to produc- 
tion and distribution. The enormous 
demand for steel products during the 
war caused the steel trust to be more 
and more considered as something en- 
tirely superfluous and a severe handicap 
to individual progress. It would have 
fallen to pieces before the War came to 
an end if the government had not 
brought influence to bear upon the steel 
works for the sake of the continuation 
of the trust. Conditions, however, be- 
came critical after the separation of 
the Luxembourg and Lorraine Works 
and great difficulty was found in patch- 
ing up matters from April, 1919, to the 
end of September, 1919. When, how- 
ever, at the end of July the Sarre works 
also left the trust, all hope for its con- 
tinuation was abandoned. The govern- 
ment conceived the idea of a new body 
which was to take over the functions of 
the steel trust, under the control of the 
government, as far as distribution and 
the control of prices was concerned. 

This body, the Eisenwirtschaftsbund, 
or Iron Economy Society, came into ex- 
istence in April, 1920. Strong pressure 
was used by the government to keep the 
steel trust alive until operations of the 
new society came into swing. The 
corporation agreement was compul- 
sorily renewed four times, until the 
third of June, 1920, when its activities 
were terminated definitely. 

The last business report of the trust 
makes sad reading, and is conspicuous 
for the absence of optimism. It deals 
very severely with the official institu- 
tions for the control of the export, the 
export licenses, and the slow, red-tape, 
business procedure for obtaining them, 
which were patiently borne by the 
foreign buyers only so long as the 
foreign markets stood in great need of 
German steel products. Many sub 
stantial orders at good prices were lost 


MONTHLY SHIPMENTS OF 
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while the export offices could not pre- 
vent large quantities of steel, especial- 
ly rolled products, which were bought 
at inland prices obviously for inland 
consumption, from finding their way 
across the frontiers through the “Hole 
in the West,” which is the common 
term used for the occupied territories, 
where control of exports is handled in- 
differently and very leniently. In this 
way, only 11 per cent of the total ship- 
ments of 1,278,310 tons could be sold 
abroad. Even the strong inland de- 
mand of that period is not looked upon 
as a hopeful sign, as it was discovered 
to be artificial and inflated by specula- 
tion. 

After delivering a parting shot at 
the steel trust’s successor, the Eisen- 
wirtschaftsbund, which it is said, in 
the opinion of the steel industry is 
perfectly superfluous and out of place, 
the report gives vent to rather pessi- 
mistic views on the present situation 
and on the outlook, which is declared to 
be very gloomy. The main danger to 
the German industry is seen in the 
growing competition of foreign rivals, 
whose situation is steadily improving, 
while the German industry has not seen 
its worst time yet. The latter is ex- 
isting solely on the grace of the low 
exchange, and is thus controlled by a 
factor which in itself is uncontrollable. 
A sudden rise of the exchange, like last 
year’s, would land the German steel in- 
dustry in a sorry predicament. 

The shipment of semi-finished prod- 
ucts was 314,762 tons, as against 439, 
309 tons in the previous year, or 124,547 
tons less. Of these shipments, only 
12,234 tons, or 3.89 per cent, were sold 
on foreign order. The shipment of ra/!- 
road material was 586,814 tons, whic 
is 229,097 tons less than in the preced- 
ing year; on foreign order were shipped 
120,886 tons, or 20.46 per cent. Of 
rolled shapes, 384,743 tons, or 57,077 
tons less than the previous year were 
shipped, of which only 12,183 tons, or 
3.22 per cent, were sold on foreign 
order. The shipments of steel bars 
amounted to 279,456 tons; the ex- 
ports of steel bars could have been 
much higher, says the report, if the 
steel works had been free from the fet- 
ters of government control, this being 
the more regrettable as it evidently 
caused the loss of several important 
markets to foreign competitors. Th 
figures in the table represent the ship- 
ments in tons of the various products 
during the individual months of the 
business year. 


* GERMAN STEEL PRODUCTS 


Semi-finished Railroad Rolled Increase or 
Month, In Tons Material Material Products Total Decrease, 1918 

July —1919 42.712 55,491 37,598 135.801 — 63,181 
August 34.762 62,008 40,542 137,312 — 68,626 
September 58.254 61,147 42,233 161.634 — 21,960 
October 26,412 59,632 36,233 122.277 - 30 892 
November 19,084 43,122 34,988 97,194 9 106 
December 18,967 51,666 30,097 100,730 5.057 
January—1920 12,543 33,412 27,164 73,119 52.242 
February 19,062 39,830 29,338 88,230 42,990 
March 22,516 36. 563 27,687 86,766 - 63,150 
April 21,858 42,581 27,872 92,311 - 30,088 
May 17,200 45,164 26,060 88.484 28.204 
June 21,332 56,198 24,931 102,461 13,274 

Total tons 314.762 586,814 384,743 1,286,319 410.721 
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Metal Trades in Southeast 
Show Appreciable Gain 


Business conditions in the Southeast 
have taken an upward trend the past 
two or three weeks which appears to 
give every promise of a return to 
normal—or at least something like 
normal—within the next thirty or sixty 
days. There is a much better feeling in 
industrial circles as regards the outlook 
for the future than has existed in this 
section for many months. 

Financially the South is in bettter 
shape than it has been for some time, 
with money more easy to obtain and 
rates of interest gradually descending. 
Reporting for the Sixth Federal Re- 
serve District, which comprises the 
group of states in the Southeast, the 
Federal Reserve Bank of Atlanta esti- 
mates that at least 50 or 60 per cent of 
last year’s cotton crop is still being 
held, and that approximately half of the 
amount held is pledged as collateral for 
loans. The volume of loans being made 
throughout the district, according to the 
report, is generally larger than for the 
same period in 1920, which would in- 
dicate that the money market in this 
section is rapidly assuming stability, 
for at this time a year ago loans were 
very easy to obtain. 





THE BIRMINGHAM Boom 


Men of the iron, steel and metal 
trades industries in this section gener- 
ally regard conditions in the Birming- 
ham district as a barometer reflecting 
conditions thoughout the whole South, 
and therefore a great deal of optimism 
is prevalent because of the wide-spread 
resumption of activities during the past 
two weeks in many of the foundries, 
shops and plants in the Birmingham 
district. It is generally believed that 
the period of depression has become a 
thing of the past and that the iron, steel 
and kindred industries of the South will 
continue to experience steady improve- 
ment from now on until the full return 
to normal has been reached. 

At Anniston, Ala., which is one of 
the largest soil pipe manufacturing 
centers in the country, it is estimated 
that at least 2,000 employees are now 
at work in the various foundries and 
shops, a number of which only resumed 
operations the latter part of March. 
Several other pipe plants in the district, 
principally at Bessemer and Birming- 
ham, also resumed operations the latter 
part of March, and as these plants are 
the largest consumers of pig iron in the 
South the resumption of activity pres- 
ages a revival in the demand for pig 
iron. While no immediate response is 
anticipated expert opinion is that the 
‘ron now on hand will worked 
off if structural operations continue to 
gather pace as they have been doing. 

Blast furnaces in the district, most 
of which closed down a few weeks ago, 
are expected to resume shortly. The 
largest stack of the Woodward Iron Co., 
near Bessemer, Ala., was touched off 
the latter part of March, and is the first 
of the larger furnaces to resume in 
response to the betterment in conditions 


soon be 
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affecting the iron making industry. The 
iron market remains sluggish, small 
lots for immediate shipment being the 
principal business obtained, but the 
resumption of activities at many of the 
foundries in the district means that they 
will shortly exhaust their present pig 
iron stocks and the market will un- 
doubtedly become active again. 

The Tennessee Coal, Iron and Rail- 
road Co. has resumed operations at the 
blooming and plate mills in Fairfield, 
and every steel mill in the district is 
now running either on part or full time 
schedule. 


ALABAMA A BIG REDUCER 


According to an official report of the 
American Iron and Steel Institute, 
which has just been made public, Ala- 
bama produced during 1920 a total of 
2,392,962 tons of pig iron. Figures 
previously announced in the American 
Machinist, but which were unofficial, 
gave the state 2,354,803 tons for 1920, 
only 38,159 tons under the official fig- 
ures now available. 

The total for the year was greater 
than the ouput for 1919, when the out- 
put of the furnaces amounted to 2,130,- 
092 tons. Only the years of 1916, 1917 
and 1918 exceed those of 1920 in the 
amount of pig iron produced, but it 
must be remembered that these were 
years during the greatest activity of 
the World War when metal of all kinds 
was in demand. During the first six 
months of 1920 Alabama produced a 
total of 1,225,236 tons of pig iron, the 
slump in the iron market causing the 
total figure for the year to fall con- 
siderably below estimates made while 
business conditions were flush and the 
demands were greater. 


Sale of Motorized Equipment by 
War Department 

The Director of Sales, War Depart- 
ment, announces sales of motorized ve- 
hicles, trailers and bicycles to be held 
through the agency of the Quartermas- 
ter Corps as follows: At Camp Nor- 
moyle, San Antonio, Tex., during the 
week beginning April 11; at El Paso, 
Tex., during the week beginning April 
18; at Jeffersonville, Ind., during the 
week beginning April 25; at Schenec- 
tady, N. Y., during the week beginning 
May 1. 

These dates are tentative and subject 
to revision. Sales will be conducted 
under the general policies and pro- 
cedure in effect at the recent disposal 
of motorized equipment at Camp Hola- 
bird, Md. 

The classification and final inventory 
of the various motor vehicles and equip- 
ment is now being made. Prior to the 
opening date of each sales and in ample 
time to permit buyers to make inspec- 
tions a detailed list of all items to be 
offered wilt be available. This list and 
other definite information may be ob- 
tained upon request from the officer in 
charge of motor transport activities at 
the respective camps. 
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Federal Highway Council Urges 
Store-Door Delivery 


Railway traffic executives in Eastern 
territory now have before their com- 
mittee a proposition from the trans- 
portation commitcee of the Federal 
Highway Council to make a larger use 
of the highway and motor truck in the 
store-door collection and delivery of 
freight. 

Numerous meetings of the council’s 
committee have been held to determine 
the proper policy in approaching this 
important subject. The proposition 
now before railway executives is the 
concrete result of these meetings. 

In determining the class of traffic 
which would economically come under 
the new plan of delivery, J. C. Lin- 
coln, traffic manager of the Merchant’s 
Association of New York, has had em- 
bodied in the plan of procedure the 
principle that store-door delivery should 
apply to all station or platform deliv- 
ery. This would exclude carload lots 
delivered to sidings, but would include 
carload lots handled over freight plat- 
forms at terminals. In most smaller 
cities carload lots are seldom handled 
over platforms, while at New York 
City a large portion of the freight is 
so handled whether it is carload or 
less than carload lot. 


A CONCRETE PROPOSITION 


A motion has also been adopted to 
the effect that “the committee deems it 
most advantageous to have store-door 
delivery a carrier service, but at addi- 
tional rates not included in the through 
rates.” It was brought out in the dis- 
cussion that store-door delivery tariffs 
should be published separately, similar 
to the lighterage tariffs of New York. 

Upon the suggestion of William 
J. Pitt, of Philadelphia, the commit- 
tee has adopted a recommendation that 
“the carriers, to avoid congestion and 
delay, be urged to establish and oper- 
ate in all large cities a store-door col- 
lection and delivery system to be per- 
formed by, or under the control of the 
carrier, the carrier to assume liability 
for the safe transfer by their repre- 
sentatives, a reasonable charge to be 
assessed for such service.” 


> 


Government Needs Topographic 
Draftsmen 

The United States Civil Service Com- 
mission states that there are openings 
in the government service for copyist 
topographic draftsmen at entrance sal- 
aries of $900 to $2,000 a _ year; 
hydrographic and topographic drafts- 
men at entrance salaries of $1,600 to 
$2,000 a year, and junior topographers 
(topographic aids) at entrance salaries 
of $720 to $1,500 a year. 

In addition to the basic salaries ap- 
pointees whose services are satisfac- 
tory will be allowed the increase of 
$20 a month granted by Congress. 

Full information and _ application 
blanks may be obtained by communi- 
cating with the United States Civil 
Service Commission, Washington, D. C. 
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Robert A. Bole Dies ai Pittsburgh 
Robert Alexander Bole, age 62, vice- 
president, director and district sales 
manager of Manning, Maxwell & Moore, 
Inc., died on April 2 in the Schenley 
Hotel, Pittsburgh, Pa., where he made 
his home. Mr. Bole was well-known in 
the iron, steel and railroad circles where 
he gained a nation-wide prominence. 

















BOLE 


ROBERT A 


He was born in Old Allegheny City, 
a son of the late Robert and Euphemia 
Kirkpatrick Bole. He received his edu- 
cation in the Pittsburgh schools. In 
early life he became identified with the 
Westinghouse Machine Co. and rose 
from the ranks to secretary of that 
company. Following his long and 
faithful service with the Westing- 
house interests, he became _identi- 
fied withthe large manufacturing com- 
pany of Niles-Bement-Pond Co. and, 
after serving with them, resigned his 
position to become associated with 
Manning, Maxwell & Moore, Inc. At 
the time of his death, he had been 
identified with the latter company for 
a period of 26 years. 

Mr. Bole enjoyed a very wide circle 
of business and _ personal friends 
throughout the East, especially in Pitts- 
burgh and New York City. His sterling 
qualities of integrity, justness and keen 
business judgment gained him great 
prominence in manufacturing and civic 


activities. At the time of his death, 
Mr. Bole was also a director of the 
Western National Bank of Pittsburgh 


and an active member of the Duquesne 
Club, Pittsburgh Athletic Association, 
Pittsburgh Country Club, Pennsylvania 
Society of New York and the Engineers 
Club of New York. In his early life he 
was a member of the United Presby 
terian church and was later identified 
with the North Presbyterian church. 
Mr. Bole never married. A sister, Mrs. 
T. Charles Hare, survives. 
eitibienceltion 
The Edwin Poulton Foundry Co., 
New Orleans, La., plans to begin full 
operations in its new building about 
April 1. Castings and iron products 
will be made 
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Meldrum-Gabrielson Corporation, Syr- 
acuse, N. Y., has taken over the M. S. 
G. L. Co., Inc. It will, in addition to 
the manufacture of accurate limit gages 
and the building of special tools, etc., 
manufacture and sell execlusively the 
Gabrielson milling machine for the 
Gabrielson Manufacturing Corporation. 
Carl Gabrielson is consulting engineer; 
Alexander Meldrum, general manager, 
and A. J. Littlejohn, general sales man- 
ager. 


The New Jersey Machinery Exchange 
of Newark, N. J., has purchased the 
plant and equipment of the Allaire 
Woodworkers Corporation at Farming- 
dale, N. J. 


The Ideal Sheet Metal Works Co., 
Inc., has been organized at New Or- 
leans, La. J. J. Kurz is the proprietor. 
The company will engage in a general 
line of sheet-metal manufacturing. 


The C. G. Young Co., Inc., consult- 
ing engineers, has opened an office at 
501 Fifth Avenue, New York City. The 
company will devote its attention to 
serving industrial corporations seeking 
more satisfactory and more profitable 
results by adoption of new or modified 
product or by changes in methods. By 
reason of its foreign work and connec- 
tions this firm is in a position to be of 
special service in foreign investigations 
and undertakings. 


Several thousand dollars worth of 
machinery, machine tools and equip- 
ment was destroyed by a fire which 


gutted the plant of the Valdosta Ma- 
chinery Co., at Valdosta, Ga., March 4. 
The main building, 100 x 200 ft., was 
entirely destroyed, the total loss 
amounting to between $15,000 and $20,- 
000. 


The Landis Tool Co., of Waynesboro, 
Pa., has moved its New York office from 
50 Church St., to 51 Chambers St. The 
change took place on April 9. M. G. 
Dunbar is in charge of the New York 
office. 

Announcement is made by D. Ster- 
gias, president of the Stergias Repeat- 


ing Arms Co., of Wilmington, Del., 
that the company has obtained an 
option on part of the Old Hickory 
munitions plant at Nashville, Tenn., 


where a factory will probably be estab- 
lished to manufacture the products of 
the Stergias company Mr. Stergias 
was recently in the South to visit the 
Birmingham district where it is 
planned to establish a drop-forge plant 
for the manufacture of gun material 
to be used at the factory in Nashville. 


also 


Township trustees would be given 
authority to buy all machinery neces- 
sary for the maintenance of township 
roads in a bill introduced in _ the 
Indiana General Assembly. Heretofore 
it has been necessary to advertise for 
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bids on such machinery through the 
Board of County Commissioners, upon 


the recommendation of the township 
trustees. The bill if passed will permit 
the township trustees to deal direct 


with machinery dealers. 


Increased production of 50 per cent 
with corresponding decrease in numbe 
of men required to accomplish it has 
been secured by ingenious installations 
of mold carrying, lifting and pouring 
devices in squeezers department of 
Modern Foundry Co., in Oakley Colony, 
Cincinnati, Ohio. 


The Jacobs Manufacturing Co. of 
Hartford, Conn., manufacturer of drill 
chucks, has increased the capital stock 
of the company from $50,000 to 
$500,000. 


W. N. Best, Inc., has sold its busi- 
ness to the W. N. Best Furnace & 
Burner Corporation, 11 Broadway, New 
York City, which has just been incor 
porated under the laws of the State of 
New York, with a capitalization of 
$1,000,000. The new company ex 
pects to conduct business in this coun 
try, and to organize companies in 
foreign countries where oil is procur- 
able as fuel. 


Dr. W. N. Best has given to each of 
the employees stock in the new com- 
pany as a reward for their services, the 
amount of stock varying according to 
the length of time each employee has 
been with the company and the ability 
which each employee has developed. 
Dr. W. N. Best, F.R.S.A., the re- 
tiring president of W. N. Best, Inc., is 
the consulting engineer of the new 
company and has a large financial in- 
terest in it. 


Announcement is made that the firm 
of Arison, Goodwin & Knapp, industrial 
engineers of Chicago, Ill., has dissolved 
on the retirement of L. G. Knapp. The 
business will be carried on with Colonel 
Edgar E. Arison and L. Reeves Good 
win as the senior members under the 
firm name of Arison, Goodwin & Asso- 
ciates. 


The American Steel and Wire Co., 
Worcester, Mass., has taken bids for 
the construction of a one-story 40 x 
110-ft. brick and steel assembly hall 
building at its plant in West Haven, 
Conn. It is hoped to award the con- 


tract soon so as to have it ready at an 
early date. The welfare department of 
the company plans the erection of 
assembly halls at all its plants which 
are not now equipped with one. 


Two changes have been effected re- 
cently in the district office organization 


of the Cooper-Hewitt Electric Ge... 
maker of Cooper-Hewitt lights. The 
Philadelphia office force has been in 


creased by the addition of two sales- 
men, and the force has moved into 
larger quarters in the Drexel Building. 
The St. Louis district office has moved 
from the Central National Bank Build- 
ing to the Title Guaranty Bank Build- 
ing. 
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Evolution of an “American Machinist” Article — VI 








American Machinist. 


story in themselves. 








At last we arrive at the Editor’s desk, and the old joke about it 
being hard to interview the editor doesn’t go in the office of the 


Anybody desiring to consult him can readily 
do so and will always find him congenial. He is here shown giving each 
article, in page form, his final O. K. This is the final editorial step 
and after a page is O. K.’d by the editor it is sent to the composing 
room and regarded as a closed incident. 
cs busy as the proverbial one-armed paper hanger. 
manifold and of such nature that they would make a very interesting 





Like all editors, he is always 
His duties are 











United States Council of National 
Defense Issues Final Report 
of War Industries Board 

Encouragement of permanent inti- 
mate combinations or associations of 
industry under government supervision, 
involving a radical change in the pres- 
attitude of the government toward 
is recommended in the 
United States War 
completed by 
was. the 


ent 
such groupings, 
final report of the 
Industries Board just 
Bernard M. Baruch, who 
board’s chairman. This is one of the 
conclusions the board came to the 
result of its successful direction of in- 
dustry during the war in conjunction 
with the temporary associations of the 

industries evoked by the war 
necessity. It is held that great public 
benefits in the way of prices and abund- 
ance of goods, resulting from economies 
production and distribution, are 
of being effected through the 
mutual co-operation of members of in 
dustrial groups, and that the present 
governmental policy of enforced isola- 


as 


various 


in 
( ipabl ; 


tion and costly competition is not con- 
ducive to the general welfare. 

But the power born of 
sociation that makes for potential bene- 
fits may make for potential in- 
justices, it is recommended that there 
be some sort of government 
agency shall supervise 


same as- 


as 


also 


created 


which such 


as- 


sociations, both for the purpose of pro 
their 


beneficier t possibilities 


mo’ ine 





and checking their opposite potentiali- 
ties. 

A concise recommendation also 
made for the maintenance of a skeleton 
organization along the lines of the 
War Industries Board which by reason 
of its form and its peace-time contact 
with industry would be capable of im- 
mediate expansion and action in the 
emergency of another war. In this 
way the experience gained in the World 
War may be permanently capitalized. 
“One is led to the thought,” Mr. Baruch 
says, “that in a similar emergency 
there ought not alone to be a mobiliza- 
tion of man power but of things and of 
dollars.” 

The report in book form 
from the Government Printing Office, 
and entitled “American Industry in 
the War.” The preface quotes the brief 
report made by Mr. Baruch to Presi- 
dent Wilson at the conclusion of the 
board’s general work in December, 
1919, in which a full and detailed his- 
tory was promised. It describes the 
book—which contains about 150,000 
words—as “an analysis and narrative 
of the War Industries Board, whose 
function it was to supervise the indus- 
tries of America that the energies of 
each should,’as far as practicable, sup- 
plement those of all others, and that all 
should contribute to the limit of their 
combined ability to one common pur- 
pose—the winning of the war.” 


is 


is issued 


18 


Vol. 54, No. 15 


“Communism Must Go—If Russia 
Is to Live” 

“There is just one way for Russia 
to be reconstructed, and that for 
Communism to fall. If Lenine wants to 
give in, as some people would have you 
believe he has apparently given in, he 
has just one step to take, the re-estab- 
lishment of private property and the 
re-establishment of reward for indi- 
vidual effort.” These are the words 
spoken by Captain Hugh S. Martin, of 
the Military Intelligence Division of the 
U. S. Army, at a meeting of the Mer- 
chants Association of New York, held 
at the Hotel Astor on April 6. 

Captain Martin spent three years in 
Russia and is credited with the distinc- 
tion of being the only loyal American 
admitted to the deliberations of the 
Bolshevik government. The Captain 
gave a graphic description of the rise 
of Bolshevism and its attending dis- 
order and bloodshed. 

“Bolshevism,” he said, “is the spec- 
tacle of an insignificant minority attain- 
ing power by deception and holding by 
bullets that power against the will of 
an overwhelming majority.” 

“They tell you that Petrograd is dy- 
ing because we blockaded Russia. A 
greater lie has never been spread upon 
a credulous people. Russia is dying 
today—the industry is gone—because 
Bolshevism has destroyed individual in- 
itiative and human ambition.” 

The Captain then went on to give his 
deepest impressions concerning  Bol- 
shevism. He declared that the four 
most important things he noticed about 
this new order were the ease with which 
the Bolshevist agitator manages to cor- 
rup{ and poison the mind of the mass; 
the methods used by the agitator in 
organizing his adherents; the -capacity 
of the Bolshevist for destruction, and 
the peculiar philosophy of the Bolshe- 
vist—or his method of converting or 
bewildering those who come into con- 
tact with him. 

In closing Captain Martin said, “Bol- 
shevism is not a Russian experiment, a 
Russian institution; it is essentially in- 
ternationalism. It admits it cannot live 
in Russia alone, and unless it can 
spread its insidious doctrines through- 
out the world and set up a world soviet 
republic it has got to fall in Fussia. 
They tell you that Bolshevism is chang- 
ing. I tell you that Bolshevism will 
change only when Bolshevism falls.” 

The other speaker of the day was Sir 
Paul Dukes, who fought in the Red 
Army during the revolution in Russia 
in 1917. Later, British Secret 
Service attaché, he spent some time in- 
vestigating the theories and practices 
of the Soviet régime in Russia. 

Sir Paul told of some of his experi- 
ences during the bloody days of the 
revolution. He narrated these incidents 
in an amusing way, but without losing 
sight of the lesson or the idea which he 
wished to bring out. On the future of 
Russia he had this to say: “The fate of 
Russia, you know, is intimately bound 
up with the fate of the rest of the 
world. Of course, no one can say when 


is 
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we shall be once again in touch with 
that great country, a country which in 
a hundred years has raised itself to be 
on a par with the rest of the nations 
of the world. 

“America is the greatest democracy 
in the world, and there is a great part 
for America as well as for my own 
country to play in the restoration of 
Russia, and in the teaching of Russia, 
how to use, how to employ this great 
gift of freedom which temporarily they 
have allowed to slip out of their hands. 
And if you do that, if you help us, if 
we work together in teaching the Rus- 
sians how to do this thing, how to profit 
by liberty, and what duties it carries 
with it, I assure you, knowing the Rus- 
sian people as I do, that they will not 
be lacking in their gratitude.” 
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R. B. HUBBELL has resigned as sales 
manager for Churchill-Morgan-Critt- 
singer, Inc., to resume his former posi- 
tion with the Heald Machine Co., 
Worcester, Mass. 


J. A. COWLES has severed his connec- 
tion with the McVicker Engineering 
Co., Minneapolis, Minn. 


A. D. ARMITAGE was re-elected presi- 
dent of the Whitman Barnes Co. of 
Akron, Ohio, at the annual meeting of 
the stockholders. Other officers elected 
include: C. E. Sheldon, chairman of 
the board of directors; A. B. Hall and 
R. S. Carter, vice-presidents; E. A. 
Fisher, secretary and treasurer; S. H. 
Tuttle, assistant secretary. Directors 
other than officers elected were: George 
Hill, C. B. Raymond, F. A. Siberling, 
A. H. Cummings and J. R. Nutt. 


JAMES R. LOWE has been made 
general sales manager of the Harris- 
burg Foundry and Machine Works, 
Hartisburg, Pa., having previously 
been sales engineer with the Midwest 
Engine Co., Anderson, ind. 


E. L. JOHNSON was re-elected presi- 
dent and general manager of the Rub- 
ber City Tool and Templet Co., Akron, 
Ohio, at the annual meeting here last 
week; W. A. Skelton, of Cleveland was 
named vice-president. Other officers 
are: W. D. Ernsberger, treasurer; 
Mrs. J. H. McWade, secretary; J. H. 
McWade, director. 


ALBERT J. ROMER, formerly mechan- 
ical engineer of the New Departure 
Manufacturing Co., Bristol, Conn., and 
more recently chief engineer and de- 
signer of the Northway passenger car 
of the Northway Motors Corporation, 
Natick and Boston, Mass., has formed 
the Romer Motors Corporation, Boston, 
A factory for the manufacture 
if passenger cars will be erected at 
Danvers, Mass. 


Mass. 


CLARENCE M. DAVISON, until recently 
nanager of the service station Aslop 
Motor Corporation, Richmond, Va., is 
low general superintendent of the Poole 
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Laurels Won in That Kind of Victory 


Will Only Lead to a New Challenge 
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J. N. Ding in New York Tribune 





Engineering and Machine Co., Balti- 


more, Md. 


GEorRGE H. KENDALL is now with the 
Jefferies-Norton Corporation of Worces- 
ter, Mass. He was formerly in the 
standards department of Norton Co. of 
Worcester. <f 

CARL W. BETTCHER has been ap- 
pointed sales manager of the Eastern 
Machine Screw Corpofation, New 
Haven, Conn. Mr. Bettcher will devote 
his attention especially to the expansion 
of sales of H. & G. die heads. 


FRED W. CEDERLEAF has resigned as 
chief engineer of the Sparks-Withering- 
ton Co., of Jackson, Mich., and has 
joined the Zeigler Manufacturing Co. as 
works engineer. 

C. L. SMITH has joined the staff of 
the Moore Iron Works, Inc., 1600 E. 
Missouri St., El Paso, Tex., in the ca- 
pacity of sales manager. The company 
specializes in all of structural 
steel and cast iron work. 


sorts 


G. S. MARTINDALE has severed his 
connections as resident engineer for the 
General Motors Corporation, St. Louis, 
Mo., to become works engineer for the 
Champion Coated Paper Co., Hamilton, 
Ohio. 


E. T. Spipy has resigned his position 
as production engineer of the Angus 
shops of the Canadian-Pacific Ry., to 
take a position as assistant superintend- 


ent of the Dominion Engineering 
Works, Montreal, Canada. 
C. H. PETERSON, formerly with the 


Iron Mountain Co., Chicago, IIl., is now 
vice-president and general manager of 
the Viking Corporation, manufacturers 
of automatic fire protection apparatus, 
Hastings, Mich. 


Louis T. KLAUDER has resigned his 
position construction engineer for 
the Philadelphia Rapid Transit Co. and 
will enter the consulting engineering 
field, specializing in plant design and 
construction. 


as 
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E. E. Davis, manufacturing superin- 
tendent of Gilbert & Barker Manufac- 
turing Co., Springfield, Mass., recently 
resigned his nesition with the company. 

S A. HUGHES, assistant to the works 
manager at the plant of Gilbert & 
Barker Manufacturing Co., Springfield, 
Mass., recently resigned his position 
with the company. 

J. F. CARATINI of 
department of the Gilbert & Barker 
Manufacturing Co. of Springfield, 
Mass., recently returned to this country 
after nearly a year spent in Porto 
Rico and the Dominican Republic in 
the interests of his company. 

WILLIAM Roserts, formerly connected 
with the engineering department of 
the Rolls-Royce of America, has estab- 
lished offices at 457 Main St., Spring- 
field, Mass., under the name of the En- 
gineering School of Drawing. He will 
specialize on production and efficiency 
work and designing of tools and special 
machines. 

GuSTAVE BATTIN, for a number of 
years Paris sales engineer for the Allied 
Machinery Co. of Paris, has been elected 
a director of the C. E. Carpenter Co., 
Société Anonyme of Paris, dealers in 
American machine tools. Mr. Battin 
will look after sales in the Paris district. 

J. W. STANNARD, secretary-treasurer 
of the American Auto Parts Co. of De- 
troit, Mich., has been elected first vice- 
president of the Industrial Cost Asso- 
ciation. 

H. S. Peck, controller of the S. K. F. 
Industries, Inc., has been made national 
director of the Industrial Cost Associa- 
tion. 

JOHN R. COMSTOCK, assistant super- 
intendent of the blast furnaces of the 
Steelton, Pa., plant of the Bethlehem 
Steel Co., has resigned to become assist- 
ant to the general manager of the M. A. 
Hanna Co. of Cleveland, Ohio, the latter 
firm marketing ore and pig iron. Mr. 
Comstock is a former resident of 
Mechanicsburg and entered the Steelton 
plant nine years ago after graduating 
from Stevens Institute. 


the general sales 











WILLIAM HENRY RUNGE died at his 
home in Seneca Falls, N. Y., March 10, 
after an illness of three months. His 
death was not wholly unexpected by his 
friends who knew of the unsuccessful 
attempt last Spring to relieve him by a 
surgical operation. Mr tunge was 
born in Syracuse, N. Y., March 13, 
1867, but had been a resident of Sen- 
eca Falls, N. Y., the greater part of his 
life. 

Born into what would today be con- 
sidered a large family and having the 
advantage of but a common school edu- 
cation, he was obliged early in life to 
take up the battle for a_ livelihood 
Denied the advantages of a university 
training and education, which with his 
natural endowments doubtless 


would 
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have aided in placing him among the 
foremost mechanical engineers of this 
age, by his untiring industry and de- 
votion to his chosen vocation and liberal 
application of common sense with which 
he was richly endowed, he overcame 
many of the handicaps with which he 
started in life. The Golden Rule was 
his code, perhaps without being con- 


scious of it. He very naturally won 
for himself a large circle of friends 
whose loyalty could never be ques- 
tioned. 


For practically thirty years he was 
an important member of the organiza- 
tion of the Seneca Falls Manufactur- 
ing Co., Seneca Falls, N. Y., and dur- 
ing the past fifteen years served as 
mechanical engineer. During this per- 
iod he was the originator of many im- 
provements in the lathe design, as is 
evidenced by the fourteen or more U. S. 
patents that have been granted him cov- 
ering many novel and valuable features 
of lathe design. 

Although Mr. Runge had specialized 
in lathe design, he was nevertheless a 
versatile mechanic and was unsatisfied 
with anything that engaged his atten- 
tion until he had carried it at least one 
step nearer perfection. His finer sense 
of the appropriate would not permit 
him to identify himself with anything 
impractical or mediocre. Fabrication 
of parts interested him no less than 
the design, and consequently many im- 
proved tools and methods were intro- 
duced by him for the production of tools 
and machinery. He quietly and per- 
sistently followed his ideals, worked out 
his conceptions and left his impress on 
things, always for the better. 

He is survived by his wife, Elizabeth 
Garling Runge of Seneca Falls, N. Y., 


and two brothers, Fred W. Runge of 
Painted Post, N. Y., and Ernest A. 


Runge of Paterson, N. J. 


HENRY ATWATER, a prominent manu- 
facturer for the past forty years in 
Bridgeport, Conn., died at the Bridge- 
port Hospital March 19. Mr. Atwater 
was 77 years old. He came to Bridge- 
port in 1879 to start the Bridgeport 
Malleable Iron Works, now a subsidiary 
of the Eastern Malleable Iron Co. of 
Naugatuck, Conn., and he was a direc- 
tor and also secretary of that concern 
up until 1906, when he retired from 
the business. Mr. Atwater is survived 
by his wife and one son, Fred Atwater, 
secretary of the Columbia Nut and Bolt 
Co. of Bridgeport. 

ELIE MILLETT, inventor of the Mil- 
lett-Core Oven and also founder of the 
Millett Brass Co., now the Harley Co. 
of Springfield, Mass., died at his home 


in Springfield on March 19 afte long 


illness. Mr. Millett was 69 vears old 
and had been a resident of Springteld 
for the past fifty years. He was weil 


known throughout the East in manu- 
facturing circles. 

ALBERT H. Wo.tr of New York, a well 
known enfineer, died at Atlantic City, 
N. J., on March 13. Mr. Wolf had 
been active in many railroad and mar- 
ine engineering enterprises, prominent 
among which the construction of 


was 
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the Eads bridge acros sthe Mississippi 
River at St. Louis. 


CHARLES SILBERZAHN died at his 
home at West Bend, Mich., on March 
12. He was 92 years old. In partner- 
ship with his son he conducted a foun- 
dry and machine shop business at West 
Bend. He was well known in that sec- 
tion of the country as a machine builder 
and designer. 

ADDISON STEVENS HopGes, for two 
generations a leading figure in the 
foundry and hardware business in New 
England, died last week at Somerville, 
Mass., in his ninetieth year. He was 
engaged in the foundry business for 
seventy years, first at the Wheeler 
foundry in Worcester and later in Hyde 
-ark, Chelsea, Somerville and Lynn, 
Mass. 

ANDREW J. CorcoraAN, founder and 
president of A. J. Corcoran, Inc., Jer- 
sey City, N. J., died on March 9. He 
was a pioneer in the foundry and 
machine building industry in New Jer- 
sey. 
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The National Metal Trades Association 
will hold its annual convention at the Hotel 
Astor, New York, on April 20 and 21. 
Homer D. Sayre, Peoples Gas Building, 
Chicago, IIL, is secretary. 


The fifth annual convention of the Ameri- 


can Gear Manufacturers Association will 
be held in Cincinnati, Ohio, April 27, 28, 29 


and 30. 


The ninth annual meeting of the Chamber 
of Commerce of the United States will 
be held at Atlantic City, April 27 to 29, 
with headquarters at the Traymore Hotel. 


The annual meeting of the American 
Welding Society will be held in the Engi- 
neering Societies Building, 29 West 39th 
St.. New York, on April 28. 


The 
hold its 
Wis., on 
327 So. 


Society of Industrial Engineers will 
national convention in Milwaukee, 
April 27, 28 and 29. Geo. C. Dent, 
La Salle St., is business manager. 
The National Foreign Trade Council will 
hold its eighth annual convention in Cleve- 
- ~ 


land, Ohio, on May 4, 5, 6 and 7. J. G. 
Hammond, care of the Council, 409 Park 
Bidg., Cleveland, is secretary. 

A triple convention of the National Sup- 
ply and Machinery Dealers’ Association, 
the Southern Supply and Machinery Deal- 


ers’ Association and the American Supply 
and Machinery. Manufacturers’ Association 
will be held in Atlantic City, N. J.. May 16, 
17 and 18, 1921, with headquarters for all 
three associations at the Marlborough-Blen- 
heim FE. D. Mitchell, 41906 Woolworth 
Building, New York, is secretary of the 
last-named association 

The spring meeting of the National Asso- 
‘ tion o Manufacturers will be held in 
New rk. May 16, 17 and 18 at the Wal- 
dorf-Ast i Hotel. The headquarters of the 
association is at 30 Church St New York 
City 

Announcer 1 } y ilar 

’ I a, ine 

Too lers Associatio 
Atl Cry, BM 2a on M 
Hi Iqu rs Wii be it the V1 

t } t I tu Brul, 817 Pre 

P Cin ‘ati, Ohio, is er 

The spring m+ r of the Amer a Soci- 
ety of ‘lechanic rs W be held 
at the Cu gress Hotel 12 Vinay 23-26 
Calvin W. Rice, Engir ©“ clettes Sidg., 
29 West 39th S New + secretary 

The Society of Automo is Engineers, 29 
West 39th St., New York ann ounces that its 
summer meeting will bs ineld it West 


Baden, Ind., on May 24 to 28 inclusive. 
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Machine Tools Wanted 


If in need of machine tools send 
us a list for publication in this 
column 


YOUN MM MUM ZOO 


Ly, 











Mass., 
Morgan St. 


Springfield — Genden Bros., 28 
auto repair equipment. 


3ird Machine 





Mass., South Walpole—The 
Co.—20 in. to 24 in. shaper. 
Reed & Prince 
manufacturer of 
3 broaching ma- 
Sharpe sur- 


W orcester—The 
Duncan Ave., 
LaPointe No. 
No. 2 Brown & 


Mass., 
Mfg. Co., 
screws—one 
chine and one 
face grinder. 


Mass., Worcester—The M. S. 
)1 Jackson St., manufacture of 
cleaners—-1 beading machine for 
beads on ferrules. 


D. C., Washington—G. H. Rettew, 2357 
Rhode Island Ave., N.E.—power bender for 
bending up to 13 in. reinforced bars, elec- 
trically driven, prefer without motor. 


N. J., Harrison—The New Jersey Tube 
Co., Kingsland Ave.—6 buffing jacks with 
ticht and loose pulley to take at least a 4 
in. belt and one 14 Bliss Torgle double 
action press. +] 

N. Y¥., Buffalo—J. J 
and Plumbing Co., 462-464 Elk St.—pipe 
cutting machine to cut from 1 in. to 6 in. 
pipe, also shafting and pulleys for same 
(new or used). 


Wright Co., 
vacuum 
spinning 


Bresnaham Heating 


Buffalo — W. A. Franklin, 243 
Crescent Ave.— 
One planer with 
x 48 in. or 54 in. wide. 
One 20 or 24 in. lathe 10 ft 
centers with taper attachment 


N. ¥., 


table 6 ft. or 8 ft. long 


between 


One 16 in. shaper. : 

One medium horizontal milling machine. 
(First class used equipment preferred.) 

N. Y., Carthage—D. J. Renaud & Son, 
inc., D J. Renaud, Purch. Agt.—foundry 
ind machine shop equipment. 

N. Y¥., Gouverneur—J. Russell, West Main 
St drill press, 16 in. back geared engine 
lathe (new or second hand), and miller 


Steam 


N. Y., Watertown—The Watertown 
: J Purch. 


Vulcanizing Wks., W F. Rogers, 
Agt.—one 16 in. engine lathe 

Greenwood 
Knodel, Jr., 
and power 


Austin — Austin Bros.., 
Southern Ry. E. C 
punches, shears 


Ga., 
Ave. and 
Mer cranes, 
riveters. 


Production 
Carter, Mer. 


'. Wilmington—Carter's 

210 South Water St., O. 
one 6 x 15 four side planer 
Ill., East St. Louis — The Dependable 

Truck & Tractor Co., 231 Collinsville Ave 
lathes, drill presses and cranes 


N. 
Wks 


Ind., Wabash—The Service Motor Truck 
Co.—complete equipment for the manufac- 
ture of motor trucks and auto parts. 


Mich., Detroit—F. Laskowski, 3134 
Jefferson St.—16 x 6 serew cutting 
with compound rest. 

Mich., Howell—The 
chine Co.—lathe, drill 
tapper 


East 
lathe 


Howell 


press 


Washing Ma- 


and automatic 









0., Lorain — Longs Garage — 16 x 18 
lathe, No. 2 Brown and Sharpe grinder, 20 


in. drill 


Wis., Milwaukee—The Badger Machinery 
Co., 270 4th St., F. Kebbekus, Purch. Agt. 
—additional machine shop equipment for 
the manufacture of tools, dies, etc. 


_ Wis., Milwaukee — E. A. Krause, 2908 
North Ave. manufacturer of auto springs 
—power punch, drop forge and emery wheel. 


press (used). 


Wis., Milwaukee—The Snap-On-Wrench 
Co., 1266 South Pierce St., W. Stideman, 
Purch. Agt.—punch press, drill press and 
grinders. 

Ia., Ottumwa—The Ottumwa Iron Wks. 
—one No. 2 or No. 3 Long and Allstatter 
double end punch and shear (second hand). 

N. B., Moncton—The Record Fdry. and 
Machine Wks.—machinery. 


Tex., Waco—The Fox Sharpener Co., J. 
Nelson, Treas.—die casting or drop forging 
specialties for use in the manufacture of 
safety razor blade sharpeners. 


Ont., Ottawa—The Bd. of Control—tools 
for proposed work shop and garage. 
Ont., Ottawa—The city—some machine 


shop tools. 
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sennnnes 


N. J., Camden—tThe Bd. of Freeholders, 
Camden Co bakery, kitchen and ice re- 
frigerating equipment, etc., for proposed 
almshouse and infirmary at Asyla (Gren- 
leek P. O.). 

N. J., Trenton—The Trenton Poster Ad- 
vertising Co., Lambert St. one electric 
paste mixer machine 

N. Y., Bridgeport—G. Phillips—saw mill 
equipment. 

N. Y., Buffalo—The Rox Concrete Prod- 
ucts Corp., foot of Ferry St., E. G. Roque- 
more, Pres automatic concrete block 


making machinery or partition tile machine, 
helm or other automatic face brick 
machine (used). 


also 


N. Y., Chaumont—The Adams & Duford 
Co manufacturer of crushed limestone, 
KE. B. Johnson, Purch. Agt.—concrete mixer 
and limestone pulverizer. 


N. ¥., New York (Borough of Brooklyn)— 


J. Leisenheimer 54 Bogert St.—one 100 Ib. 
hammer. 

N. Y¥., Watertown—The St. Regis Paper 
Co., Trust Co. Bldg.—special machinery for 
the manufacture of fibre shipping cases 

Fla., Tallahassee—The Tallahassee lLum- 
ber Co., D. M. Lewis, Vice-Pres. and Genl. 
Mer one 14 x 18 in. or 16 x 20 in. timber 
sizer ; two 6 x 15 in. planers and matchers; 
one 6 x 8 in. moulder (outside) and one 24 
in. circular resaw 

Ss. C., Embree—The Edisto River Lumber 
Co., D. A. Gardner, Mgr.—complete equip- 
ment for 8 or 9 ft. band saw mill. 

Ill., Chieago—The Ford Roofing Products 
Co., 2339 LaSalle St.—one No. 64 or No. 
style D Reeves Drive. 


ill., Mineral — The Bd. Educ. — 
training equipment for high school. 


manual 
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Ill., Winchester—The Bd. Educ.—manual 
training equipment. 
Wis., Milwaukee—J. Dabs, 1341 40th St. 


—wood-working 


Wis., Milwaukee—J. R. Lamboy, 16 Mack 
Blk.—portable saw _ mill. 


Wis., Milwaukee—D. Tuft, 2447 Brown 
St.—planer about 12 ft. to 14 ft. long and 
3 ft. wide for cut stone shop. 


Wis., Two Rivers—The Wisconsin Textile 
Mfg. Co., c/o G. C. Hirst, Mger.—power ma- 
chinery and machinery for the manufacture 
of textile supplies. 


Ont., London—The Utilities Bd.—equip 
ment for proposed smelting plant. 


machinery. 


Ont., Stayner—The Georgian Bay Milling 


& Power Co.—equipment for its proposed 
flour mill. 


Ont., Wallaceburg—The Wallaceburg Cut 


Glass Ltd.—equipment for proposed glass 
manufacturing plant. 
Que., Montreal — The Imperial Knitting 
Mills, 200 Waha Roche St.—equipment 
Que., Montreal—The Maisoneuve Box & 
Board Co., Maisoneuve St.—equipment 
Que., St. Hyacinthe—A. St. Germain 


biscuit and confectionary making machinery 





enene 


Metal Working 








NEW ENGLAND STATES 


Conn., Hartford — T. R. Forrestere 
Charter Oak Pl. will Soon award the con 
tract for the construction of a 2 story, 24 
x 50 ft. garage and a 2 story, 12 x 50 ft 


addition to bottling plant. Estimated cost 
; & 


$18,000 B Sellew, 223 Aslyum “St 
Archt 

Conn., New Haven — F. Teitelman, 146 
State St., has awarded the contract for the 
construction of a 1 story, 45 x 60 ft. garage 
with a 30 x 50 ft. ell, on Howard Ave 
Estimated cost, $20,000 

Mass., Boston—FE. G. Isenbeck, 120 Milk 
St is having revised plans prepared for 
the construction of a story, 90 x 300 ft 


garage on Boylston St J. C. Spofford, 36 
Bromfield St.. Archt. and Ener Noted 
Nov. 11 

Mass., Boston—Pope & Cottle Co., 140 
Carter St., will soon award the contract for 


story, 50 x 65 ft 
$20,000. Monks & 
Archts. and 


construction of a 1 
Estimated cost, 
Chauncey St., 


the 
garage 
Johnsoon, 9% 


Eners Noted March 17 
Mass., Brockton—A. Oppenheim, 20 School 


will build a 1 story, 70 x 10@ 
Montello St., here Estimated 
Noted March 31 


Danvers—The 
Cornhill St., Boston 
struct a 2 story, 100 x 800 ft 
sembly building and a 1 
ft. manufacturing plant on 


Lowell—Katz 
Gilman, Archts. and Enegrs., 34 
Boston, are having plans prepared 
construction of a story, 100 x 
garage 


St.. Boston 
ft. garage on 
cost, $30,000 


Mass., 
Corp., 51 


Motor Sales 
plans to con- 
paint and as 
story, 100 x 508 
Water St 
bros c/o Tuck & 
School St. 
for the 
112 ft 


Romer 


Mass., 
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This Week’s Market 

No price changes either in Chicago or Cleveland. Prices 
at New York warehouses lower for cold finished steel, hoop 
and strip steel, floor plates, machine bolts and structural 
rivets. Copper nickel ingots are now 45c. per lb. instead of 
52c. as formerly. Solder, half and half, is down lc. per 
Ib., to 18¢c. 

The metal market is stronger than last week. Copper, tin, 
lead and zinc have all advanced from {c. to jc. per Ib. 





IRON AND STEEL 


PIG IRON—Quotations compiled | rhe Matt vw Addy Co 
CINCINNATI 

No. 2 Southern $30 50 

Northern Basi 27.52 

Southern Ohio No. 2 ‘ 30.50 
NEW YORK Tidewater Delivery 

Southern No. 2 (Silicon 2.25 2.75) 36.51 
BIRMINGHAM 

No. 2 Foundry 26 50 
PHILADELPHIA 

Eastern Pa., No. 2x, 2.25-2.75 si 27.00 

Virginia No. 2 *28 00 

Basi +26 25 

Grey Forge *27 00 
CHICAGO 

No. 2 Foundry local 26.00 

No. 2 Foundry, Southern, «il 2.25@ 2.75 33.00 
PITTSBURGH, including freight charge from Valley 

No. 2 Foundry 26.96 

Basic 26. 86 

Bessemer 27.00 


*F.o.b. furnace. t Delivered 


STEEL SHAPES 
shapes 3 in. by } in 


Che following base prices per 100 Ib. are for structura 
und larger, and plates } in. and heavier, from jobbers’ ware 


houses at the cities named 
New York Cleveland Chicag 
Warehouse Delivered 
Je ev ( ity 
Structural shapes $3 23 $3 33 $3 58 $3 58 
Soft steel bars 3 13 3 23 34 3 48 
S teel bar shapes 3 13 3 23 3 48 3 48 
Soft steel bands 4 18 4 28 6 25 
Tank plate 3 23 3 33 3 78 3 78 
BAR IRON Price er 100 at the ace ‘ ea “ 
Mi Pittsburgh $2 25(a $2 35 
Warehouse, New York | red 45 15 
Warehouse. Cleveland : 
Wa } i Chicago 4 
SHEETS —Quotat ents | ina ‘rious cities from wa 
a ‘ } e quotatio ‘ 
rgt 
ye 
! | Le New York, Cleveland ( 
i”) , 0 4 55 4 23 4 00 4 x 
N 12 3 25 + 60 4 28 4 05 47 
N 14 ; 30 4, 65 4 433 410 4 78 
No. 16 3 40i03 75 4 43 4 20 4 88 
| 
‘ i 2) 375 4 > 4 80 4 70 , 
4 124 3 85a 4 20 4 85 4 85 > 
5 and 26 ; 90 $ 25 4 90 4 99 5 
4. 4 000 4 35 > 00 >» Of > 7 
iva 
| 1dili 4 25a 4 70 4 43 0 | 
iSeon 04 4 350. 4 80 4 53 10 : 
\ 7 | 46) » 15 $ 8} » 4 0 
N 4 i4 4 Bui 5 25 4 98 > > 65 
N 4 95 > 40 ] » 70 6 80 
N ° > 2595.70 38 00 7 10 
COLD FINISHED STEEI Warehouse base eas fo ‘ 
yew \ ( s Cleveland 
Ro j ifting or acrew stock per 100 lb $4 73 $5 25 $4 84 


> 
per 100 Ib > 23 » 75 > 34 


laces named 
Per Cent 


Discounts from list price are as follows at the p 


DRILL ROD 


New York 50% 
Cleveland 50% 
Chicago 50%, 


quanti 


NICKEL AND MONEL METAL— Base prices in cents per pound, any 
ties, f.o.b. Bayonne, J 


Nickel 
Ingois and hot 43 
Electrolytic 45 
Monel Metal 
Shot and blocks 35 Hot rolled rods (base) 42 
Ingots 38 Cold rolled rods (base) 56 
Sheet bars 40 Hot rolled sheets (base) 55 
Special Nickel and Alloys 
Malleable nickel ingots 45 
Malleable nickel sheet bars 47 
Hot rolled rods, Grades ‘A’ and ‘‘C"’ (base) 60 
Coid drawn rods, Grade “A” and “C" (base) 72 
Copper nickel ingots 37 
Hot rolled copper nickel rods (base) 45 
Manganese nickel hot rolled (base) rods, ‘‘D’’—low manganese 64 
Manganese nickel hot rolled (base) rods ‘‘D’’—high manganese 67 


100-Ib. lots sells as follows, f.0.b 


Electric Welding Wi:e—Welding wire in 
' Domestic iron sells at 12 per |b 


New York \, 8hc. per lb.; |, 8c to !}, Zic 
MISCELLANEOUS STEEL—The following quotations in cents per pound 


ure from warehouse at the places named 


) 


New York Cleveland Chicago 
Openhearth spring steel (heavy) 6.00 8.00 9 00 
Spring steel (light) 8.00 7.00 12.00 
Coppered Bessemer rods 8 50 8.00 7.00 
Hoop steel 4 38 4 04 4.18 
Cold rolled strip steel 8.50 8.25 9.25 
Floor plates 5 50 4 00 6.03 


obbers for carload lots 


WROUGHT PIPE—The following discounts 
n the Pittsburgh basing card 


are to j 


BUTT WELD 


Steel Iron 
Inches Black Galvanizea Inches Black Galvanized 
2 to 3 574% 44°, i 154-164 LIO}—-114% 
} 19}-203% 1j- 25% 
3 to 1} 24} 254% 8} 95% 
LAP WELD 
2 504% 38° 2 205-21% 64—- 7% 
2) to 6 531% 4! 2} to 6 225-23°, 94-10% 
7 to 12 501% 37° 7 to 12 19} 20% 6j— 7% 
13 to 14 41% 
15 384° % 
BUTT WELD, EXTRA STRONG PLAIN ENDS 
toll 5540 43 to | 244-254% 95-105% 
2 to 3 564% 44°, 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
2 481% 37 2 214-22) 8i— 9% 
2} to 4 514% 40 2ito 4 233-24 114-12% 
44 to 6 50 }° 39 4, to 6 22}-23 103-119 
7 to 8 40} 33 7 to8 145-15 2 3 
> to 12 414° 28° 9 to 12 94-10 2 -2}' 
Warehouse discounts as follows 
New York Clevelard Chicago— 
Black Galv tlack Galv Black Galv 
to 3in. steel butt welded 44 28 42) 33 573° 44°5 
2) to 6in. steel lap welded 39 24 44) 29}! 3} 41 
Malleable fittings Classes B and C, Banded, from New York stock sell at 
plus ¢ Cast iron, standard sizes, 15°) of 





METALS 


MISCELLANEOUS METALS—Present and past New York jobber juota- 
ms in cents per pound, in quantities up to car lot 
Copper, electrolyti 13 50q@13 75 
rin in 5-ton lot 31.50 
Lead 475@ 5.00 
Zi 6 50@ 6.75 
ST LOUIS 
4 35@ 4.60 
6 10@ 6.35 
\t the places named, the following prices in cents per pound prevail, for I ton 
ew ) Cleveland Chicag 
Copper sheets, base 20 00 21 50 23.5 
(or f arload lots) » 00 17. 50 20 0 
7 25 24 00 245 
" 1 OO 22 Of 20 7 
- i fand half) (ease lots) 18 OO 20 50 17.5 
Copper sheets quoted, above hot rolled 24 oz iid rolled 14 i Avie 
udd 2 polished takes 5 per ft xtra for 20-in. widths and under er 20 
i 7 





BRASS RODS—The following quotations are 


oust 

New York 15.25 
Cle and 19 00 
Chicago 18 75 
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P MATERIALS & SUPPLIES 








ZINC SHEETS—The following prices in cents per pound are f. o. b a) 
é 1 >f 


less 8° for carload lots : 
—— Warehouse 


In Casks Broken Lots 
New York 12.00 12.50 
Cleveland 13.70 14.30 
Chicag« 15.75 16.25 


ANTIMON Y—Chinese and Japanese brands in cents per pound, in ton lots for 
spot delivery, duty paid: 


New York....... adrsh ew acinar es 5. 50@6. 00 
Chicago + ss o 25 
Cleveland : Swikqtaes 7.50 


OLD METALS—The following are the dealers’ purchasing prices in cents per 


pound: 

New York Cleveland Chicago 
Copper, heavy, and crucible. .. ; 10 00 10.00 10 00 
Copper, heavy, and wire uae 9 00 9 50 9 00 
Copper, light, and bottoms 8 00 9 00 8 00 
Lead, heavy... 3 25 4 00 3 50 
Lead, tea 2 00 3 00 3 00 
Brass, heavy. 6 00 7 00 9 00 
Brass, light. 4 50 5 00 5 00 
No. | yellow brass turnings 5 00 5 50 5 50 
Zinc 3 00 3.00 3.10 





ALUMINUM—The following prices are spot from warehouse, cents per pound 


New York Cleveland Chicago 
No. | aluminum, 98 to 99% pure, in 
ingots for remelting (I-15 ton 
Py TE dicica phat eenened 28 1@28 2 24.50 30.00 


COPPER BARS—From warehouse sell as follows in cents per pound. for ton 
lots and over 
Current 


New York (round) 22 00 

Chicago 20 50 

Cleveland 22.00 
BABBITT METAL—Warehouse price in ce ‘s per pound 

New York Cleveland Chicago 

CE... ni vcadcheswmae he eaceab ene ie 70.00 46.00 35.00 

oS ER ER re er ee 30.00 16.50 9 00 


NOTE—Price of babbitt metal is governed largely by formula, no two manu- 
facturers quoting the same prices. For example, in New York, we quote the 
best two grades, although lower grades may be obtained at much lower prices. 





SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized orders, the following 
amount is deducted from list 


New York Cleveland Chicago 
Hot pressed square List $1.00 +1.15 
Hot pressed hexagon List 1.00 +1.15 
Cold punches hexagon List 1.00 +1.15 
Cold punched square List 1.00 +1.15 


Semi-finished nuts, ,, and smaller, sell at the following discounts from list price 











Current 
New York 60 
Chicago 70¢ 
Cleveland 70% 
MACHINE BOLTS—Warehouse, discounts in the following citie 
New York Cleveland Chicago 
All sizes up to I by 30 in 50-10 60% 50 
$ and Jj in. by 3in. up to 12 in 50°; 50°; 45 
WASHERS—From warehouses at the places named the following amount 1s 
deducted from list price 
For wrought-iron washers 
New York 00 Cleveland.... $3.50 Chicago $2. 50 
For cast-iron washers, { and larger, the base price per 100 lb. is *< follows: 
New York $4.50 Cleveland...... $4. ( Chicago $4.50 
CARRIAGE BOLTS—From warehouses at the places * amed the following 
discounts from list are in effect 
New York C.eveland Chicago 
} by 6 in. and smaller 40 50% 40°; 
Larger and longer up to | in. by 301 40 40° 40°; 


COPPER RIVETS AND BURS se!! at the following rate from warehouse 





Rivets Burs 
0 ee a ae ee er ee ee ee 40% 10% 
Chicago net net 
New York 40% 25% 


RIVETS—The following discounts are allowed for fair-sized orders fro: 
warehouse 


New York Cleveland Chicago 
Steel »; and smaller 50% 50% 45 
pS SES ee pane pee 45% 50° 30°; 


Structural, ], j, | in. diameter by 2 to 5 in. sell as follows per 100 Ib 


New York.. $4.85 Cleveland...$5.00 Chicago....$5.08 Pittsburgh. $3.90 
Boiler, same sizes 
New York...$4.95 Cleveland...$5.10 Chicago $5.18 Pittsburgh .$4.00 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price 


warehouse in 100-lb. lots is as follows: 


in cents per pound from 


New York Cleveland Chicago 
Copper 22.25 25.00 25.50 
Brass 21.00 24.00 24.50 


Prices vary with the quantity purciased. For lots of less than 100 Ib., but not 
less than 75 lb., the advance is Ic.; for lots of less than 75 lb., but not less than 50 
Ib., 2}c. over base (100-Ib. lots); less than 50 lb., but not less than 25 Ib., 5c. should 
be added to base price; quantities less than 25 lb. add 10c. per lb. 

Double above extras will be charged for angles, channels and sheet metal 
mouldings if ordered in above quantities. Above extras also apply to brass rod 
other than standard stock sizes—stock sizes being considered as }-2 in., inclusiv 
in rounds, and }-1} in., inclusive in square and hexagon—all varying by thirty 
seconds up to | in. by sixteenths Over | in. On shipments aggregating less than 
100 lb., there is usually a boxing charge of $0.75 





LONG TERNE PLATE—In “hicago No 
nally, for $7.70 per 100lb. In Cleveland 


28 primes from stock sell, nomi 
$8.50 per 1001b.; New York price is 8c 


COTTON WASTE—The following prices are in 
New York 


ents per pound 





Current (leveland Chicago 
White 10 00m 13.00 i3 00 14 25 
Colored mixed 7.00@11 50 10.00 12.00 
WIPING CLOTHS—Jobbers’ price per 1,000 is as follows 
153x113} 134x20} 
Cleveland $55 00 $65 00 
Chicago 41.00 43.50 


SAL SODA sells as follows per 100 Ib 

Current 
New York (5 bbl.) 2.1¢ 
Philadelphia (5 bbl) 1.85 


Cleveland 3.25 





Chicago 2.50 
ROLL SULPHUR in 360-Ilb. bbl. sells as follows per 100 lb 
Current 
New York (5 bbl.) i $2.55 
Philadelphia (5 bbl.) 2.53 
Chicago 4 50 
COKE—The following are prices per net ton at ovens, Connellsville 
Curre 
Prompt furnace $4.75 $5.25 
Prompt foundry 5.50@ 6 50 
FIRE CLAY—The following prices prevail 
Curre 
Ottawa, bulk in carloads Per Ton $0 80 
Cleveland 100-lb. bag 1 05 
LINSEED OIL—These prices are per gallo 
Current - 
New York Cleveland Chicag 
Raw in barrels (5 bbl. lots). $0.73 $0.90 $0 80 
6c x a xu ceeeeosuataks 76* 115 1 05 
*Charge of $2.25 for two cans 
WHITE AND RED LEAD—Base price per pound 
Current — 
Red White 
Dry and 
Dry In Oil In Ohl 
100 Ib. keg.... 13.00 14.50 13.00 
25 and 50-lb. kegs 13.25 14.75 13.00 
12}-lb. keg. . 13.50 15.00 13.50 
5-lb. cans....... 16.00 17.50 16 00 
a GO iene 18.00 19 50 18 05 
500-lb. lots less 10°, discount; 2,000-lb. lots less 10-4% discount; 10,000 


lots leas 10-74% discount 
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Even with all the precautions taken it is not an easy 
matter to secure a perfect roll. Sometimes a roll will 
be found to be out of true when it is placed in the 
calendering machine; and such a roll quickly makes its 
defects known, as there will be variations of pressure 
upon the cloth as the roll revolves and these variations 
are manifested by streaks upon the cloth. In such cases 
the roll is reheated and allowed to cool several times and 
then reground. It is sometimes necessary to repeat this 
process several times, and occasionally a roll has to be 
discarded because it will not come true. 

The rolls of a calendering machine are usually geared 
to revolve together, but with slightly differing surface 
velocities; the differential speed being secured by mak- 














FIG. 10 AMERICAN AND ENGLISH CONSTRUCTION 


ing them of slightly different diameters, by using dif- 
ferential gears, or both. The relative surface speeds 
are not uniform for all fabrics nor under all conditions 
for the same fabric. Neither are all calenders used hot. 
For a cold calender the rolls would, of course, be finished 
in a corresponding condition. 

The roll seen in Fig. 1 is 160 in. long and something 
over 12 in. in diameter. It is the upper one of the pair 
that belongs to the partly assembled machine seen in 
Fig. 2. In this machine the bolt of cloth rests upon the 
cradle of small rolls seen at the left and the web passes 

















FIG. 11. SECTION OF SHEAR BLADE STOCK, ENLARGED 


over the sectional wooden roll—called the spreader—to 
the calender rolls. Passing between these latter rolls, 
where it is ironed and pressed, it goes to a winding roll 
at the top of the machine and assumes the form of the 
original bolt. 

THE SPREADER ROLL 


The spreader roll is an ingenious device for keeping 
the web tightly spread widthwise so that wrinkles may 
not pass to the calender rolls. The middle section of the 
spreader, comprising about one-third of its length, is 
permanently fastened to the shaft and has no movement 
apart from a rotative one. The outer third at each end 
is made up of separate slats arranged to slide endwise 
for the distance of an inch or two, being supported at 
suitable intervals by spiders in which are milled bear- 
ing surfaces to take care of the endwise movement. 

Each end section is independently governed by a roller 
running in the groove of a fixed cam attached to the 
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STOCKROOM 


FIG. 12. A CORNER OF THE BLADE 


frame of the machine so that as the whole roll revolves 
by reason of the web of cloth being drawn tightly over 
it, the sliding sections upon the upper half of the cir- 
cumference are continually moving outward toward the 
end of the roll, the return toward the center taking 
place during the lower half of its rotative movement 
when no cloth is in contact with it. The periphery of 
those parts of the roll that are made up of sliding sec- 
tions is cut with coarse grooves or serrations resembling 
file teeth so that as the sections move outward under 
the cloth all wrinkles are smoothed out and the web 
evenly spaced just as it enters between the calender 
rolls. 
BURR CYLINDER, OR BURR ROLL 


Another part for a textile machine, the simplicity of 
which is not apparent until its construction is studied, 
is that shown in Fig. 4, called a burr picker roll, or 
simply a burr roll. The burr picker is in the first, or 
preparatory, class of textile machinery and is usually, 
though not necessarily used in connection with the prepa- 
ration of wool fleece for the felting process. Its office 
is to remove burrs (hence its name) or other undesir- 
able foreign material quite likely to be found in the 
fleece. 





MACHINE 


FIG. 13. THE GROOVING 
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DETAIL OF HEADSTOCK AND CARRIAGE 

The basis of the burr roll is a wooden drum glued up 
in quartered construction and mounted upon a central 
shaft provided with cast-iron heads or flanges that are 
pinned to the shaft. The serrated surface is made up 
of a large number of rings of sheet iron in the periph- 
ery of which notches, resembling the teeth of a circular 


saw, have been cut. 


NOTCHING RINGS FOR BURR ROLLS 


The manner of cutting the notches in the rings is 
quite ingenious and involves the minimum amount of 
rting with a disk large enough to make a ring 
size roll, the teeth are cut by a punch 
In the center 


waste. Sta 
for the largest 
and die in the press to be seen in Fig. 5. 
of each disk is pierced a triangular hole that fits over 
the correspondingly shaped stud of the indexing device. 
This stud is the upper end of a vertical shaft that car- 
ries at its lower end a ratchet, operated through bevel 
gearing from the crankshaft of the press. The distance 
of the stud from the tools is adjustable to accommodate 
different sizes of rings. 

The press runs very rapidly and the indexing move- 
ment is automatic. The operator has only to lay a disk 
in position upon the stud with the edge under the tools 
and depress the treadle; holding his hand upon the disk 
to prevent it from becoming accidentally displaced as it 
is stepped around the circle. Each stroke of the machine 
after the first one adds a complete tooth until the cycle 
is complete and the press stops. 


SHEARING OFF THE RING 


The notched disk is then passed to the next operator, 
who puts it upon a machine similar to the first except 
that the notching tools are replaced by a pair of shear 
blades shaped to the circle of the disk which is to be cut. 
One complete revolution of the disk under these tools 
shears the ring from the disk and leaves the latter all 
ready for the notching operation and in turn to become 
a ring for the next size smaller burr roll. 


The shearing operation is shown in Fig. 6 with 
the press stopped after the disk has made about half 
a revolution As each center cut out becomes a 
disk from which to make a ring for a smaller sized 


burr roll there is no waste of stock except the corners 


the square sheet (which is made round by the sam 
neal and the last center, which has become too sma 
be used for the smallest diameter of roll 
Ihe omplete burr roll is made up of these ‘ ne 
Nn pia I >’ | aA Ssmaltier ad rye 


“REVOLVER” 


FIG. 15. FINISH GRINDING A 
forced over the wooden drum and held by endwise 
pressure between the two cast-iron heads. The rings 
are put under compression by means of the screw press 
shown in Fig. 7, the number of rings to each roll being 
so calculated that the taper-pin holes previously drilled 
in the upper head and in the shaft will coincide at the 
same time that the pressure exerted by the press 
reaches the predetermined amount. 


THE SHEARING MACHINE 


One of the many finishing processes through which : 
fabric must pass before it is ready for the market is 
the shearing, which reduces the “nap” to a uniforn 
length and gives to the surface the smooth and uniforn 
appearance that it would not otherwise possess. The 
shearing is done by a revolving drum carrying a series 
of helically disposed blades running against a straight 
stationary blade. +The shearing machine is so con 
structed that the fabric is drawn sharply over a fixe 
guide located in front of and below the stationary blade, 
and as it passes the blade the projecting fibers ars 
swept off to a uniform height, dependent upon the ad 
justment of the machine, by the swiftly moving blades 
of the rotating cutter. 


““REVOLVERS” NOT NECESSARILY FIREARMS 


These cutters, called “revolvers” in the shop where 
they are built, are seldom more than 6 or 8 in. in diam- 
eter but are quite likely to be very long in proportion 
and are a rather difficult proposition to handle by any 
common manufacturing operation. In Fig. 8 may be 
seen a 114-in. carpet shearing machine which, as its 
name indicates, performs this operation of shearing 
upon carpets or rugs up to 94 ft. wide. 

The machine has many moving parts in the way of 
rolls, drums, brushes, etc., but these are merely for the 
purpose of handling the material through the machine 
the vital part, and the one that requires the most carefu 
workmanship, is the revolver, seen at A near the top o! 
Though this revolver is supported upo: 
than 10 ft. apart, has twenty helica 
full length, and turns 1,000 r.p.n 

blade, so carefully is it 


the machine. 


bearings more 


blades running its 


against a stationary made at 


adjusted that it will cut tissue paper cleanly at any par 


in the length of any blade. This test is regularly ay 


plied in assembling the machine and no machine 
i ed leave the floor of its builders until it is pe 
ect in th respect 

| big ) are show tw f the re ‘ ‘ 
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in the shops where the photographs were taken and the 
other from an English machine, sent in for repairs. 
Fig. 10 shows an enlarged view of the ends, denoting the 
difference in construction. The one shown at A in 
Fig. 10 is the English cutter. It is made of heavy iron 
pipe ground true on the outer surface, and the blades 
are held in place only by tension, being drawn tightly 
by the locknuts outside the collars at each end. Both 
ends of each blade are forged down to a round section 
and threaded for the nuts. Because of the insecurity 
of this method of fastening, the blades are often dis- 
placed and repairs must be made by inserting collar 
head screws at intervals on each side of the loose blade. 


ENGLISH BLADES NOT FASTENED TO CORE 


The English construction naturally requires a blade 
of T-section to furnish a comparatively broad base to 
bear upon. The angular advance of the helix must also 
be less than the American construction will permit for 
the reason that the blades are not, originally, fastened 
to the pipe. A nick in this form of cutter necessitates 
the removal of the whole blade and the substitution of 
a new one or the reforging of the damaged blade. 

The blades used in the American construction are of 
rectangular section and are set into helical grooves 
planed in a core of solid steel. Blades may be set at 
any helix angle desired or even parallel with the axis 
of the core, for the angle of the blade has nothing to do 
with holding it in place. If a blade is broken by acci- 
dent, only the broken part need be cut out and replaced, 
without disturbing the undamaged portion. 

Grooves are cut into the core about in. deep (vary- 
ing somwhat with the size of revolver), and the blades 
are driven tightly into the grooves. The soft metal of 
the core is then swaged with a staking tool along the 
whole length of each blade. At B in Fig. 10 is shown 
one of the American type of revolvers without the pro- 
tecting collar at the end, and at C the same type of 
blade ready to go in the machine. 

The cores, or centers of the American built revolvers 
are, as before mentioned, sclid bars of cold rolled steel, 
fluted to correspond with the number of blades and the 
helix angle desired. They may be from 2 to 6 in. in 
diameter and of any length up to 160 in. Blades may 
be (and in some forms are) parallel with the center-line, 
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or they may be disposed ina helix at angles that vary 
from one turn in 77 in. to one turn in 22 inches. 

The blades are of composite steel. A strip of high 
carbon steel is first welded to a backing of softer mate- 
rial and it is then forged and rolled to exact shape and 
size, as well as to the correct helix angle, before harden- 
ing. A section of blade, somewhat enlarged, is shown 
in Fig. 11. As the blades are very hard and quite 
brittle, the necessity for forming them before harden- 
ing is obvious. 

As the revolvers are made in various diameters, 
lengths, and twists to meet differing requirements, and 
as only a blade that matches the core in every respect 
can be used, it follows that a comparatively large stock 
of the blades must be carried and the blade stock room 
therefore presents a rather bewildering array to the 
eye of one who is not used to seeing steel stock in this 
shape. A photograph of a corner in the stockroom is 
shown in Fig. 12. 

Each twist, or helix angle, is found to be best adapted 
to some particular fabric. Silk, from which it is neces- 
sary to remove only a few loose or projecting fibers, 
requires a very different form of blade from that used 
for shearing velvet or carpet, where the shearing 
machine is depended upon to produce a smooth and 
even surface. 

Obviously the job of putting from 10 to 36 helical 
grooves in a bar of steel nearly 14 ft. long is not one 
for any standard machine unless it be a thread milling 
machine; and a special machine for this purpose was at 
work long before the thread milling machine became a 
commercial possibility. It is shown in Fig. 13. Thread 
milling machines have been tried for this work and 
found to be unsatisfactory for the reason that they will 
leave the groove slightly larger at the top than at the 
bottom, making it impossible to hold the blade firmly. 

The grooving machine has the characteristics of both 
lathe and planer without quite being either. The bed 
is in the shape of a lathe bed and it carries a footstock 
and at least part of a headstock. The usual form of 
shear on a lathe bed is replaced by a pair of deep 
V-grooves, common enough on any small planer, and 
the lathe carriage or planer table, whichever it may be, 
slides in these grooves, being pulled back and forth by 
a chain running over sprockets at each end of the bed. 
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Evolution of an “American Machinist” Article — VI 








American Machinist. 


story in themselves. 








At last we arrive at the Editor’s desk, and the old joke about it 
being hard to interview the editor doesn’t go in the office of the 
Anybody desiring to consult him can readily 
do so and will always find him congenial. He is here shown giving each 
article, in page form, his final O. K. This is the final editorial step 
and after a page is O. K.’d by the editor it is sent to the composing 
room and regarded as a closed incident. 
as busy as the proverbial one-armed paper hanger. 
manifold and of such nature that they would make a very interesting 





Like all editors, he is always 
His duties are 








United States Council of National 

Defense Issues Final Report 

of War Industries Board 

Encouragement of permanent inti- 
mate combinations or associations of 
industry under government supervision, 
involving a radical change in the pres- 
ent attitude of the government toward 
such groupings, is recommended in the 
final report of the United States War 
Industries Board just completed by 
Bernard M. Baruch, who was the 
board’s chairman. This is one of the 
conclusions the board came to as the 
result of its successful direction of in- 
dustry during the war in conjunction 
with the temporary associations of the 
various industries evoked by the war 
necessity. It is held that great public 
benefits in the way of prices and abund- 
ance of goods, resulting from economies 
in production and distribution, are 
capable of being effected through the 
mutual co-operation of members of in- 
dustrial groups, and that the present 
governmental policy of enforced isola- 
tion and costly competition is not con- 
ducive to the general welfare. 

But as the same power born of as- 
sociation that makes for potential bene- 
fits may also make for potential in- 
justices, it is recommended that there 
be created some sort of government 
agency which shall supervise such as- 
sociations, both for the purpose of pro- 
moting their beneficient possibilities 


and checking their opposite potentiali- 
ties. 

A concise recommendation is also 
made for the maintenance of a skeleton 
organization along the lines of the 
War Industries Board which by reason 
of its form and its peace-time contact 
with industry would be capable of im- 
mediate expansion and action in the 
emergency of another war. In this 
way the experience gained in the World 
War may be permanently capitalized. 
“One is led to the thought,” Mr. Baruch 
says, “that in a similar emergency 
there ought not alone to be a mobiliza- 
tion of man power but of things and of 
dollars.” 

The report is issued in book form 
from the Government Printing Office, 
and is entitled “American Industry in 
the War.” The preface quotes the brief 
report made by Mr. Baruch to Presi- 
dent Wilson at the conclusion of the 
board’s general work in December, 
1919, in which a full and detailed his- 
tory was promised. It describes the 
book—which contains about 150,000 
words—as “an analysis and narrative 
of the War Industries Board, whose 
function it was to supervise the indus- 
tries of America that the energies of 
each should, as far as practicable, sup- 
plement those of all others, and that all 
should contribute to the limit of their 
combined ability to one common pur- 
pose—the winning of the war.” 
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“Communism Must Go—If Russia 
Is to Live” 

“There is just one way for Russia 
to be reconstructed, and that is for 
Communism to fall. If Lenine wants to 
give in, as some people would have you 
believe he has apparently given in, he 
has just one step to take, the re-estab- 
lishment of private property and the 
re-establishment of reward for indi- 
vidual effort.” These are the words 
spoken by Captain Hugh S. Martin, of 
the Military Intelligence Division of the 
U. S. Army, at a meeting of the Mer- 
chants Association of New York, held 
at the Hotel Astor on April 6. 

Captain Martin spent three years in 
Russia and is credited with the distinc- 
tion of being the only loyal American 
admitted to the deliberations of the 
Bolshevik government. The Captain 
gave a graphic description of the rise 
of Bolshevism and its attending dis- 
order and bloodshed. 

“Bolshevism,” he said, “is the spec- 
tacle of an insignificant minority attain- 
ing power by deception and holding by 
bullets that power against the will of 
an overwhelming majority.” 

“They tell you that Petrograd is dy- 
ing because we blockaded Russia. A 
greater lie has never been spread upon 
a credulous people. Russia is dying 
today—the industry is gone—because 
Bolshevism has destroyed individual in- 
itiative and human ambition.” 

The Captain then went on to give his 
deepest impressions concerning Bol- 
shevism. He declared that the four 
most important things he noticed about 
this new order were the ease with which 
the Bolshevist agitator manages to cor- 
rupt and poison the mind of the mass; 
the methods used by the agitator in 
organizing his adherents; the capacity 
of the Bolshevist for destruction, and 
the peculiar philosophy of the Bolshe- 
vist—or his method of converting or 
bewildering those who come into con- 
tact with him. 

In closing Captain Martin said, “Bol- 
shevism is not a Russian experiment, a 
Russian institution; it is essentially in- 
ternationalism. It admits it cannot live 
in Russia alone, and unless it can 
spread its insidious doctrines through- 
out the world and set up a world seviet 
republic it has got to fail in EFussia. 
They tell you that Bolshevism is chang- 
ing. I tell you that Bolshevism will 
change only when Bolshevism falls.” 

The other speaker of the day was Sir 
Paul Dukes, who fought in the Red 
Army during: the revolution in Russia 
in 1917. Later, as a British Secret 
Service attaché, he spent some time in- 
vestigating the theories and practices 
of the Soviet régime in Russia. 

Sir Paul told of some of his experi- 
ences during the bloody days of the 
revolution. He narrated these incidents 
in an amusing way, but without losing 
sight of the lesson or the idea which he 
wished to bring out. On the future of 
Russia he had this to say: “The fate of 
Russia, you know, is intimately bound 
up with the fate of the rest of the 
world. Of course, no one can say when 
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we shall be once again in touch with 
that great country, a country which in 
a hundred years has raised itself to be 
on a par with the rest of the nations 
of the world. 

“America is the greatest democracy 
in the world, and there is a great part 
for America as well as for my own 
country to play in the restoration of 
Russia, and in the teaching of Russia, 
how to use, how to employ this great 
gift of freedom which temporarily they 
have allowed to slip out of their hands. 
And if you do that, if you help us, if 
we work together in teaching the Rus- 
sians how to do this thing, how to profit 
by liberty, and what duties it carries 
with it, I assure you, knowing the Rus- 
sian people as I do, that they will not 
be lacking in their gratitude.” 


Z Personals 


R. B. HusBBELL has resigned as sales 
manager for Churchill-Morgan-Critt- 
singer, Inc., to resume his former posi- 
tion with the Heald Machine Co., 
Worcester, Mass. 


J. A. COWLEs has severed his connec- 
tion with the McVicker Engineering 
Co., Minneapolis, Minn. 


A. D. ARMITAGE was re-elected presi- 
dent of the Whitman Barnes Co. of 
Akron, Ohio, at the annual meeting of 
the stockholders. Other officers elected 
include: C. E. Sheldon, chairman of 
the board of directors; A. B. Hall and 
R. S. Carter, vice-presidents; E. A. 
Fisher, secretary and treasurer; S. H. 
Tuttle, assistant secretary. Directors 
other than officers elected were: George 
Hill, C. B. Raymond, F. A. Siberling, 
A. H. Cummings and J. R. Nutt. 


JAMES R. LOWE has been made 
general sales manager of the Harris- 
burg Foundry and Machine Works, 
Harrisburg, Pa., having previously 
been sales engineer with the Midwest 
Engine Co., Anderson, Ind. 


E. L. JOHNSON was re-elected presi- 
dent and general manager of the Rub- 
ber City Tool and Templet Co., Akron, 
Ohio, at the annual meeting here last 
week; W. A. Skelton, of Cleveland was 
named vice-president. Other officers 
are: W. D. Ernsberger, treasurer; 
Mrs. J. H. McWade, secretary; J. H. 
MeWade, director. 


ALBERT J. ROMER, formerly mechan- 
ical engineer of the New Departure 
Manufacturing Co., Bristol, Conn., and 
more recently chief engineer and de- 
signer of the Northway passenger car 
of the Northway Motors Corporation, 
Natick and Boston, Mass., has formed 
the Romer Motors Corporation, Boston, 
Mass. A factory for the manufacture 

















of passenger cars will be erected at 
Danvers, Mass. 


CLARENCE M. DAVISON, until recently 
manager of the service station Aslop 
Motor Corporation, Richmond, Va., is 
now general superintendent of the Poole 
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Engineering and Machine Co., Balti- 
more, Md. 


GrEorGE H. KENDALL is now with the 
Jefferies-Norton Corporation of Worces- 
ter, Mass. He was formerly in the 
standards department of Norton Co. of 
Worcester. 


CaRL W. BETTCHER has been ap- 
pointed sales manager of the Eastern 
Machine Screw Corporation, New 
Haven, Conn. Mr. Bettcher will devote 
his attention especially to the expansion 
of sales of H. & G. die heads. 


FreD W. CEDERLEAF has resigned as 
chief engineer of the Sparks-Withering- 
ton Co., of Jackson, Mich., and has 
joined the Zeigler Manufacturing Co. as 
works engineer. 


C. L. SMITH has joined the staff of 
the Moore Iron Works, Inc., 1600 E. 
Missouri St., El Paso, Tex., in the ca- 
pacity of sales manager. The company 
specializes in all sorts of structural 
steel and cast iron work. 


G. S. MARTINDALE has severed his 
connections as resident engineer for the 
General Motors Corporation, St. Louis, 
Mo., to become works engineer for the 
Champion Coated Paper Co., Hamilton, 
Ohio. 


E. T. Spipy has resigned his position 
as production engineer of the Angus 
shops of the Canadian-Pacific: Ry., to 
take a position as assistant superintend- 
ent of the Dominion Engineering 
Works, Montreal, Canada. 


C. H. PETERSON, formerly with the 
Iron Mountain Co., Chicago, IIl., is now 
vice-president and general manager of 
the Viking Corporation, manufacturers 
of zutomatic fire protection apparatus, 
Hastings, Mich. 


Louis T. KLAUDER has resigned his 
position as construction engineer for 
the Philadelphia Rapid Transit Co. and 
will enter the consulting engineering 
field, specializing in plant design and 
construction. 
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E. E. Davis, manufacturing superin- 
tendent of Gilbert & Barker Manufac- 
turing Co., Springfield, Mass., recently 
resigned his pesition with the company. 

S. A. HuGHEs, assistant to the works 
manager at the plant of Gilbert & 
Barker Manufacturing Co., Springfield, 
Mass., recently resigned his position 
with the company. 

J. F. CARATINI of the general sales 
department of the Gilbert & Barker 
Manufacturing Co. of Springfield, 
Mass., recently returned to this country 
after nearly a year spent in Perto 
Rico and the Dominican Republic in 
the interests of his company. 

WILLIAM Roserts, formerly connected 
with the engineering department of 
the Rolls-Royce of America, has estab- 
lished offices at 457 Main St., Spring- 
field, Mass., under the name of the En- 
gineering School of Drawing. He will 
specialize on production and efficiency 
work and designing of tools and special 
machines. 

GusTAVE BaTTIN, for a number of 
years Paris sales engineer for the Allied 
Machinery Co. of Paris, has been elected 
a director of the C. E. Carpenter Co., 
Société Anonyme of Paris, dealers in 
American machine tools. Mr. Battin 
will look after sales in the Paris district. 


J. W. STANNARD, secretary-treasurer 
of the American Auto Parts Co. of De- 
troit, Mich., has been elected first vice- 
president of the Industrial Cost Asso- 
ciation. 

H. S. Peck, controller of the S. K. F. 
Industries, Inc., has been made national 
director of the Industrial Cost Associa- 
tion. 

JoHN R. COMSTOCK, assistant super- 
intendent of the blast furnaces of the 
Steelton, Pa., plant of the Bethlehem 
Steel Co., has resigned to become assist- 
ant to the general manager of the M. A. 
Hanna Co. of Cleveland, Ohio, the latter 
firm marketing ore and pig iron. Mr. 
Comstock is a former resident of 
Mechanicsburg and entered the Steelton 
plant nine years ago after graduating 
from Stevens Institute. 


i" Obituary 


WILLIAM HENRY RUNGE died at his 
home in Seneca Falls, N. Y., March 10, 
after an illness of three months. His 
death was not wholly unexpected by his 
friends who knew of the unsuccessful 
attempt last Spring to relieve him by a 
surgical operation. Mr. Runge was 
born in Syracuse, N. Y., March 13, 
1867, but had been a resident of Sen- 
eca Falls, N. Y., the greater part of his 
life. 

Born into what would today be con- 
sidered a large family and having the 
advantage of but a common school edu- 
cation, he was obliged early in life to 
take up the battle for a_ livelihood. 
Denied the advantages of a university 
training and education, which with his 
natural endowments, would doubtless 
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have aided in placing him among the 
foremost mechanical engineers of this 
age, by his untiring industry and de- 
votion to his chosen vocation and liberal 
application of common sense with which 
he was richly endowed, he overcame 
many of the handicaps with which he 
started in life. The Golden Rule was 
his code, perhaps without being con- 
scious of it. He very naturally won 
for himself a large circle of friends 
whose loyalty could never be ques- 
tioned. ; 

For practically thirty years he was 
an important member of the organiza- 
tion of the Seneca Falls Manufactur- 
ing Co., Seneca Falls, N. Y., and dur- 
ing the past fifteen years served as 
mechanical engineer. During this per- 
iod he was the originator of many im- 
provements in the lathe design, as is 
evidenced by the fourteen or more U. S. 
patents that have been granted him cov- 
ering many novel and valuable features 
of lathe design. 

Although Mr. Runge had specialized 
in lathe design, he was nevertheless a 
versatile mechanic and was unsatisfied 
with anything that engaged his atten- 
tion until he had carried it at least one 
step nearer perfection. His finer sense 
of the appropriate would not permit 
him to identify himself with anything 
impractical or mediocre. Fabrication 
of parts interested him no less than 
the design, and consequently many im- 
proved tools and methods were intro- 
duced by him for the production of tools 
and machinery. He quietly and per- 
sistently followed his ideals, worked out 
his conceptions and left his impress on 
things, always for the better. 

He is survived by his wife, Elizabeth 
Garling Runge of Seneca Falls, N. Y., 
and two brothers, Fred W. Runge of 
Painted Post, N. Y., and Ernest A. 
Runge of Paterson, N. J. 


HENRY ATWATER, a prominent manu- 
facturer for the past forty years in 
Bridgeport, Conn., died at the Bridge- 
port Hospital March 19. Mr. Atwater 
was 77 years old. He came to Bridge- 
port in 1879 to start the Bridgeport 
Malleable Iron Works, now a subsidiary 
of the Eastern Malleable Iron Co. of 
Naugatuck, Conn., and he was a direc- 
tor and also secretary of that concern 
up until 1906, when he retired from 
the business. Mr. Atwater is survived 
by his wife and one son, Fred Atwater, 
secretary of the Columbia Nut and Bolt 
Co. of Bridgeport. 


ELIE MILLETT, inventor of the Mil- 
lett-Core Oven and also founder of the 
Millett Brass Co., now the Harley Co. 
of Springfield, Mass., died at his home 
in Springfield on March 19 after a long 
illness. Mr. Millett was 69 years old 
and had been a resident of Springticld 
for the past fifty years. He was well 
known throughout the East in manu- 
facturing circles. 

AsBert H. Wor of New York, a well 
known engineer, died at Atlantic City, 
N. J., on March 13. Mr. Wolf had 
been active in many railroad and mar- 
ine engineering enterprises, prominent 
among which was the construction of 
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the Eads bridge acros sthe Mississippi 
River at St. Louis. 


CHARLES SILBERZAHN died at his 
home at West Bend, Mich., on March 
12. He was 92 years old. In partner- 
ship with his son he conducted a foun- 
dry and machine shop business at West 
Bend. He was well known in that sec- 
tion of the country as a machine builder 
and designer. 


ADDISON STEVENS HopcGeEs, for two 
generations a leading figure in the 
foundry and hardware business in New 
England, died last week at Somerville, 
Mass., in his ninetieth-year. He was 
engaged in the foundry business for 
seventy years, first at the Wheeler 
foundry in Worcester and later in Hyde 
Park, Chelsea, Somerville and Lynn, 
Mass. 

ANDREW J. CORCORAN, founder and 
president of A. J. Corcoran, Inc., Jer- 
sey City, N. J., died on March 9. He 
was a pioneer in the foundry and 
machine building industry in New Jer- 
sey. 








Forthcoming Meetings 














The National Metal Trades Association 
will hold its annual convention at the Hotel 
Astor, New York, on April 20 and 21. 
Homer D. Sayre, Peoples Gas _ Building, 
Chicago, Ill, is secretary. 


The fifth annual convention of the Ameri- 
can Gear Manufacturers Association will 
se hee in Cincinnati, Ohio, April 27, 28, 29 
an . 


The ninth annual meeting of the Chamber 
of Commerce of the United States will 
be held at Atlantic City, April 27 to 29, 
with headquarters at the Traymore Hotel. 


The annual meeting of the American 
Welding Society will be held in the Engi- 
neering Societies Building, 29 West 39th 
St., New York, on April 28. 


The Society of Industrial Engineers will 
hold its national convention in Milwaukee, 
Wis., on April 27, 28 and 29. Geo. C. Dent, 
327 So. La Salle St., is business manager. 


The National Foreign Trade Council will 
hold its eighth annual convention in Cleve- 
land, Ohio, on May 4, 5, 6 and 7. J. G. 
Hammond, care of the Council, 409 Park 
Bldg., Cleveland, is secretary. 


A triple convention of the National Sup- 
ply and Machinery Dealers’ Association, 
the Southern Supply and Machinery Deal- 
ers’ Association and the American Supply 
and Machinery Manufacturers’ Association 
will be held in Atlantic City, N. J.. May 16, 
17 and 18, 1921, with headquarters for all 
three associations at the Marlborough-Blen- 
heim. F. D. Mitchell, 41906 Woolworth 
Building, New York, is secretary of the 
last-named association. 


The spring meeting of the National Asso- 
ciation of Manufacturers will be held in 
New York, May 16, 17 and 18 at the Wal- 
dorf-Astoria Hotel. The headquarters of the 
association is at 30 Church St., New York 
City. 

Announcement is made that the regular 
spring meeting of the National Machine 
Too! Builders Association will be held in 
Atlantie City, N. J., on May 19 and 20. 
Headquarers will be at the Traymore 
Hotel. Ernest F. Du Brul, 817 Providence 
Bank Bldy., Cincinnati, Ohio, is general 
manager. 


The spring meeting of the American Soci- 
ety of Mechanica! Engineers will be held 
at the Congress Hotel, Chicago, May 23-26. 
Calvin W. Rice, Engineer 'ng Societies Bidg., 
29 West 39th St., New Yok, 1s secretary. 


The Society of Automotiv: Engineers, 29 
West 39th St., New York announces that its 
summer meeting will be held at West 
Baden, Ind., on May 24 to 28 inclusive, 
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